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PREFACE. 



Allboiieti the present edition of the Youth's AMistant retains the 
ordinal title, it will be found to differ very conbiderRblv from the 
original work. It Is divided into three distinct parts which, comhin. 
ed, form, it is believed, us complete a system of rntellecturti ai.d writ- 
ten arithmetic as can be foiind eljewhere within the same limits, or 
can be uurchaaed for the same eipense. 
>^ The first part is wholly devoted to iiitelleetoal aritbmetir on the ei* 

^ cellent plan ot Culburn,and to such tables, d«%fiiiitions and other mat* 

^^ ters, as may be profitably learned by children at an enrly a^e. This 

> part is designed to be done up.separate^y for childreii and in connex- 

ion v\ith the other parts for older schoUrs. The explarationsand di- 
rections for using this part, will be found in the preliaiinary observa- 
tions, and interspersed with the subsecpMint Articles. 

The tecond part is devoted to written arithmetic on the inductive 
f^( plan of Lacroix Here the principles are first developed by the ana- 
) lyMs of familiar exam|»Ies, and the method i>f applying these prirci- 

x> pies to the soUition ot quastiona is then expressed in general terms, 
denominated the Rule, which is still further illustrated by a great va- 
riety of practical questions. The rules and questions for practice are 
much lika those in the former edition, while the analysis is printed in 
small type, occupies but little space and may be f^mitted — bp such at 
wish to be taught dogmatically and make use of rules which they do not 
understand. 

As the principles of multiplir.ation are the same as those of addition^ 
ive have presented those rules in connexion and the same remark wilt 
apply to subtraction and division. A knowledge of decimals bfing 
necessary to a good understanding of our Federal currency and this 
knowledge being easily acquired by such as have learned the notation 
of whole numbers, decimals and Federal money are introduced im- 
mediately after the first section on simple numbers. . By acquainting 
the pnpil thus early with decimals, he will be likely to understand 
them better and to avail himself of the facilities they afford in the so- 
lution of questions and the transaction of business. 

Reduction ascending and descending are arranged in parallel coloma 
and the answers to the questions of one column are found in the 
corresponding questions of the other. Compound multiplication and 
divisionwe arranged in the same way, and only one general rule for 
each is given, which was Ihooght betfertban to perplex the pupil with 
a multiplicity of cases. 

interest and other calculations by tbe hundred are all treated decim- 
ally, that method being most simple and conformable to the notation 
of our currency. The nature and principles of proportion are fully de- 
veloped and the method of applying them to the solution of question* 
clearly shown ; and also the method of solving the same questions by 
analysis. 

' The written arithmetic of fractions being, to young pupili, some- 
what difficult to be understood, is defered till they are maae ^milisr 



PREfFACB, 

^(h tke most important arithmetical operations performed with whoCe 
numbers and deciqials. But we flatter ourselves that these are treat-^ 
ed in a manner which will he found satisfactory. Jhe natare of rooit- 
and.potreri has been more fully eiplai-n^d in the present edition, and 
several new diagrams in^-oduced for their elucidation. ThroushouC 
the first and secmid part, i^ hes been oar main object td familiarize 
the pupil with the fundamental principles of the science, believing 
that when these are well understood, he will find no difficulty in ap- 
plying ihksm to the particular rases which may occur. 

The third part is mostly practical, and composed of such rules and 
other matters as we conceived would be idterresting and usetui to the 
student and the RMtn of business. The Book Keepins; is sufficiently 
extensive to qualify the pupil for country business, in the capacity of 
either of farmer, mechanic or merchant. 

J^OTE. In his pregress through the second part thepvptl should be 
constantly referred to such articles in the first part ^ as involve the same 
principles, and be required not only to give a mental solution of the jucf- 
ii9ns in those articles^ but a written one upon his slate. 
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ARITHMETIC. 

PART I. 
INTELLECTUAL ARITHMETIC, 
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PRELIMINARY OBSERVATIONS. 

That freqaent eiercites in mental computntions, faaveasaliitArjinlu- 
eirce upon. the mind, by inducing hahita of aitenlion, by strengthening 
the memory, and by producing a promptness of recoltection, is, at pres- 
ent, very genera/iy admitted. And, that eiercises of this Icidd should 
be more extensively introduced into our primary schools, is aeknowU 
edged, and even urged, by oar most experienced and successful teach* 
ers. The success, which has, in most cases, attended the introductioa 
of Intellectual Arithmetic into schools, has been such, as would doubt- 
less appear incredible to those unaccustomed to witness it; but expe- 
rience has shown that children may t>e made acquainted with the first 
principles of Arithmetic at as early an age as they can be taught the 
Alphabet and its most simple (iorftbinations. We have seen, says Dr. 
Griscom, a class of girls, whose ages everage not more than nine years, 
by the force of memory, and a few plain rules, multiply seven or eight 
figures. by an equal number, enumerate and announce accurately the 
product and then extract the square root of this large product, and 
state the root and the remaiuder, without varying a figure from the 
truth. 

Tn the ordinary course of instruction, Arithmetic has been studied 

.only by the boys ; and by them it has usually been defered to the verjr 
last portion of their attendance at school. The consequence has been^ 
that few have become familiar with its first principles, before they 
have been obliged to quit scbot>l and enter upon the business of 
life. Commencing the study of Arithmetic at this advanced period, 
ibe scholar is sensible that he has but little time to devote to it, but, 
being determined to ciphtr through his bookf he applies himself with 
diligence, yet he hurries on from rule to rule with such rapidity, that 
be learns nothing as he ought. He may indeed reach the end and thus 
nccomplish his principal purpose ', but, of what he has gone o%'er» 

^scarcely a trace remains upon his mind. He has. not even made him<» 

taS^lf thoroughly acquainted with the elements of the science, nor has 
/lie made himself so familiar with the rules as to derive from them any 

croDsiderable ftdvaotage io the treasaetion of busineia. 

2 



C PRELIMINARY OBSERVATIONS. 

It is hftserted with confidence, that childreiiy after having learned to 
talk, cannot too soon be made acquainted with numbers, and exercis'^ 
ed in mental computations. But great care should be taken that these 
exercises be adapted to the age And capacity of the child — that the 
questions proposed , be such as the child can fully comprehend. And 
as young children are incapable of the exercise of abstraction, the in- 
Btructer will find it necessary to begin by employing sensible objects. 
These should be placed before the chikS, and the first questions pro- 
posed should relate Xc the objects themselves, and be solved by them. 
Qaestions may then be aHced respecting things which are not present ', 
and the child may soon be led to conceive the objects before him to 
represent men, cents, or any other things you please. In performing 
thfjte exercises the child will at length discover that numbers are not 
innerent qualities of the objects themselves, but that they merely de- 
note a succession of similar quantities, and may be applied as well to 
one kind of quantity as another. After this discovery the child will 
find but little difficulty in lorming a conception of abstract numbertf 
that is, of nambers, or successions, witliout applying them to any spe- 
cific objects. 

By repeating and varying these simple operations, children will soon 
become familiar with the fundamental principles of Arithmetic and 
their application to practical purposes. They will at the same time 
be acquiring habits of attention, and a promptness of coonputation, 
which will be of inestimable value to tliera in after life. And this may 
be done in our primary schools, as an amusement and relaxation to 
the scholars, vyithout interrupting, in the least, their other pursuits. 
The proper place to commence these instructions is in our summer 
schools. These, it is true, are usually taught by females, many of 
whom have not had the advantages of much aritnmeticai instruction. 
But this defect in their qualifications, is not owing to a want of capa- 
city to learn, bat to a fault of the times when the study of Arithmetic 
was regarded as pro|ier only for boys. But those tinjes are pass- 
ing by and with them this defect will vanish. A moderate share 
of attention to the subject would enable every young lady, who en« 
gages in teaching, to give instruction in the Intellectual Arithmetic 
contained in this work, and it is believed that they would find them- 
selves amply repaid for this attention by the improvement of their 
OWii minds. By beginning with children at the commencement 
of their going to school, every boy and girl of ordinary capacity may 
be made more thoroughly acquainted with the principles of Arithme- 
tic before they arrive at the age of ten years, than most of our scholars 
are on leaving school, after having plodded tfarongh all the rules of 
Arithmetic in the ordinary way. Some knowledge of Arithmetic is 
110 less necessary to the female sex than to our own ; and experience 
has proved, that, if the course, here recommended, be pursued, thev 
will not be found l^ss capable of proficiency in this science. It is 
lioped that our instrncters, both male and female, will take this subject 
Into considerAtion and unite their efforts in bringing about a ri^orma- 
(ion 80 desirable ia the course of arithmetical instruction. 
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INTELLECTUAL ARITHMETIC. 
SECTION I.* 



X In commencing n course of instruction lo InteUectml Arithmetic 
with very young children, it should be the te««her*s first object to leim 
them to coont. For this purpose beans, small blocks of wood, marks 
on a slate or poper, or some other sen.Mble objects must be employed. 
It \von\d perhaps be advisable to use no more thao five eoaoters at firsts* 
and in selecting these, care should be taken that they resemble each 
other AS neaily as possible, that the child may not be fed to suppose 
that the names used In counting denote a difference among the ob- 
jects employed. Having caRed the little class around him, the in- 
structer should begin bv laying down one of the counters, which he 
has provided, and which we shall here suppose to be beansr and say- 
ing, there is one, require the children to repeat after him, one. Then, 
putting down another, he should say, one and one are two. Another 
bean may then be laid down, and the children taught in like manner to 
count three; and so on to five. After the ehildren hitve learned to 
count jive with facility, five more beans may be taken and the chfU 
dren taught in the same way to count ten ; after which they may be 
taught, by the help of the beans, to answer the following questions : 



are 



are 



are six 



S^. i. How many beans are one 
bean and one bean more ? 

2. How many beans are two 
beans and one bean ? 

3. Hpw many beans are three 
beans and one bean ? 

4. How many beans 
beans and one bean ? 

5. How many beans 
beans and one bean ? 

6. How many beans 
beatis and one bean ? 

7. How many beans are seveD 
beans and one bean ? 

8. How roeny beans are eight beans 
benns and one bean ? 

9. How many beans are aine 
beans and one bean ? 

lv>. How many beans are two 
beans and two beans ? 

11. How many bcnns are three 
beans and two beans ? 

12. How majiy bean^ are 
beans and two beans ?. 

13. How many beans are five 
beans and two beans ? 

14. How many beans are sis 



beans and twe beans'? 

15. How many beans are seve^ 
beans and two beans ? 

16. How many beans ^re eigh^ 
beans and two beans ? 

17. How many beans are two 
fo«ir beans and three Seans f 

18. How many beans are three 
fivejbeans and three beans f 

19. If ow manv beans ^re four 
beans and three beans ? 

20. How many beans are fivis 
beans and three beans ? 

21. How many beans are six 
and three beans ? 

S22. How many beans ar^ seven 
beans and three beans ? 

23. How many beans ere two 
beans and four beans .' 

24. How many beans are Xkrtte 
beans and four beans ? 

25. How ipany beans are four 
fouHbeans and four beans ? 

26. How many beans are five 
beans and four .beans ? 

27. How many bean? are six 
beans and four beans ^ 



*This Seelion is designed for verif young children ; ojder oitef n^cnfeoni- 
nience a/ ^eeiiovi th ' , • ' 
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INTELLECTUAL ARITHMETIC. 



S. 



28. How many beans are two 
beaos and five beans ? 

29. How many beans arc )hree 
beans and five beans f 

<50. How many beans are four 
beans and five beans ? 

31. How many beans are five 
beans and five l^eans ? 

32. How many beans are two 
beans and sii beans ? 

33. How many beans are three 
beans and sii beans ? 



beans and six beans ? 

35. How many beans are two 
beans and seven beans.' 



38. Hoiv many cents are two 
cents and two cents ? 

39. How many cents are three 
cents and two cents ? 

40. Hoiv many ptumbs. are three 
plumbs and three plumbs.' 

41. How many nuts are four 
nuts and three nuts .' 

4'i. How many feet has one 
horse ? 

43. How many feet have two 
horses ? 



34. How many beans are fourt 44. How many hands have two 



boys .' 

46. How many hands have focr 
iboys f 

36. How many beans are threei 46. How many hands have five 
beans and seven bears ? ;boys ? 

37. How many beans are two! 47. How many legs are there to 
beaos and seven beans ? la chair ? 



3. 1. How many beans are two 
times one bean ? 

2. How many beans are three 
times one bean .' 

3. How many 
tim^s one bean .' 

4. How many 
times one bean f 



beans are four 
beans are five 



one bean ? 

6. How many beans are seven 
times one bean ? 

7. How many beans are eight 
times one bean .' 

8 Hnw many 
times one bean .' 

9. Ho IV many 
times one bean ? 

10. How many 
time one bean ? 

11. How many beans are one 
time two beans f 



beans are nine 
beans are tfin 
beans are one 



times two ben ns? 

17. How many beans are three 
times three beans f 

18. How many beans are four 
times two beans f 

19 How many beans are five 
times two beans ? 
20. If I give two boys two plumbs 



5. How many beans are six times a piece, how many plumbs will 



how 



12. How many beaos are« two have two boys.' 



times two beans .' 

13. How many beans are two 
times three beans .' 



14. How many beans are two get for three pair of ears .' 



times four b^ans .' 

15. How many be&ns ^^^ two 
times five benns .' 

\^ How mao^ beans are three 



both have .' 

21. At one cent a piece 
much do four apples cost .' 

22. At two cents a piece how 
much do three pears cost .' 

23. What animal hf*s . as many^ 
again feet as you have? and how 
many feet has it ? 

24. How many eye» have two 
boys ? 

25. How many ears have three 
boys ? 

26. How many eyes and ears 



27. How many gloves do two 
pair of hands require .' 

28. How many es^r rings must I 



29. I gave a boy three cents and 
he gave me twice hs many apples, 
"^ow many did he give me .' 

3Q. What do three oransea CQsft 



^% 
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FAMILIAR QUESTIONS. 



at two cents a piece ? — at three ? jchaises ? have two iraggons? 



31. What do five apples cots at 
two cents a piece .^> 

32. How many feet hav« four 
men f 

33. How many thocs are there 
in three pair ? 

M. How many ]egs have two 
chairs .' 

35. How many wiiigsbave five 
geese? 

36. How many wlfcels have sit 
wheelbarrows ? 

37. How many wbeeUhave four 
chaises .' 



39. How many feet have three 
andirons ? 

40. How many fingers are there 
on two bands P 

41. If one eent bay thiee cher- 
rie«, how many will three cents 
buy ? 

42. What cost two lemons at five 
cents a piece ? 

43. If you read twice each half 
day, hovr many times do you read 
in two days ? 

44. If 1 give five boys two ap 
pies a piece, how many apples oo 



'38. How many wheels have five 1 give to them all ? 



4- 1- If 1 lay down two bean; 
and then take up one of them, hou 
many beans will there be left P 

2. Take two beans from thre: 
beans how many beans remain ? 

3. Take three beans from tool 
beans, bow many beans remain .' 

4. Take four beans from five 
b^cans, how many beans remain ? 

5. Take five beans from six beans, 
how many beans remain .' 

6. Take «ix beans from seven 
beans, bow many beans remain ? 

7. Take seven beans from eight 
beans, how many beans remain P 

. 8. Take eight beans from nine 
beans, how many beans remain P 

9. Take nine beans from ten 
beans, how many beans remain P 

10. Take two beans from two 
beans, how many beans remain P 

11. Take two beans from three 
beans, how many beans remain P 



12. Take two beans from fourfo^ns, how many remain P 



beans, how many beans remain ^ 
13. Take two beans from five 

.beans, how many beans remain ? 
14.' Take two beans from six 

beans, how many beans remain ^ 

15. Take two beans from seven 
beans, how many beans remain P 

16. Take two beans from eight 
beans, (yow manybeans remain P 

17. Take two beans from nine 
beaos, bow many beans remain P 



18. Take two beans from ten 
beans; how many beans remain P 

19. Take three beans from three 
beans, how many beans remain P 

20. Take three beans from four 
beans, bow many beans remain P 

21. Take three beans from five 
beans, how mauy beans remain P 

22. ' Take three beans from six 
beans, bow many beans remain P 

23. Take three beans from seven 
beans, bow many beans femain P 

24. Take three beans from eicbt 
beans, bow many beans remain P 

25. Take three beans from nine 
beans, how many beans remain P 

26. Take three beans from teo^ 
beans, how many beans remain P 

27. Take four beans from foue 
beans, how many beans remain P 

28. Take four beans from five 
beans, bow many remain P 

29. Take four beans from sit 



30. Take four beans from seven 
beans, how many remain P 

31. Take four beans from eight 
beans, how many remain ? 

32. Take four beans from nine 
beans, how many remain P 

33 Take four beans from ten 
beans, how many remain ? 

34. Take five beans from five 
beans, how many remain i 

35. Take five beans from sis 

3 • 'v 
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beans, bow many remain ? 

36. Take five beans from severe 
beans, bow manj remain' ? 

37. Take five beans from eight 
beans, how many remain ? 

38. Take five beaos from nine 
beans, how many remain. '^ 

39. Take five beans from ten 
beaus, how many remain ? 

40. Take sii beans from sit l)eans, 
bow many rem^n .'' 

41. Take sis beans from seven 
beans, jiow many remain t 

42. Take six ' beans froffii tfight 
beans, how many remain f 

43. Take sis beans from nine 
beans, how many remain ? 

44. Take six beans from ten 
beans, bow many remain .' 

45. Take seven beans from seveii 
beans, how many remain f 

4i>. Tflike seven tifeans from eight 
beans, how many remain ? 

47. Ti(ke seven beans from nine 
beans, how many remain f 
. 48. Take seven beans from ten 
.beans, how many rf^main ? 



49. Take eight bettns from nine 
beans, bow many remain .' 

60 Take eight beans from teo 
tteansTj hmv many remain ? 

51. Take nine beans from ten 
beans, how many remain .' 

52. If you have three pins and 
lose one of them, bow many will 
you have lefi ? 

53. If you have four apples iind 
eat two of (hem, how many wiH 
you have left ? 

54. If you have six cherries and 
give away three of them, bow ma- 
ny will you have left .' 

55. If ther<» be seven 'candles 
burning and you blow «out three, 
bow many will be left burning ? 

56 If ten birds are sitting on a 
tree and you throw a slone and 
scare aitay four of Ibem, how ma- 
ny will be left on the tree ? 

57. If you have nine cents and 
pay awny four of (hem for an or* 
ange^ bow many will you have 
left ? 



5a 1* In two beans bow many 
times one bean ? 

2: In three beanS boW many 
times one bean ? 

3: In four beans how many time;: 
one heart ? 

4. In five beans hoit many times 
one bean ? 

5. In six beans bow many times 
one bean ? 

6. In seven beans how many 
times one bean ? 

7 In eight beans how many 
times one bean ? ' 

8. In nine beans how many time? 
one bran ? 

9. In two beans how many time.*: 
two bean's ? 

10 In four beans how many 
times two beans ? 

11. In six beans how many time;- 
two beans ? 

12 In ti^bt beaos how many 
timvfftwo bMoi? 



13. In ten beans how many times 
two beans ? 

14. In three beans bow mUny 
limes three beans ? 

15. In six beans how many timet 
three beans ? ■ 

16; In nine beans how many 
times three beans ? 

17. In four beads how mtny 
tiines four beans ? 

18. In eight beans faow many 
times four beans ? 

19. In five beans how manjr 
times five beans ? 

20. In 'ten beans bow mdnjr 
times five bean«? 

21 If a boy gives three rent for 
three apples, how much is that h 
piece ? 

22 If three pears cost six cent?, 
hoiv much is that a piece ? 

23. Two oraii|(es cost s^x centdt 
how many cents is that a piece ? 

24. If 1 divide eight cents b€f< 
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tween (wo boys how many cents 
do (h^y have a piece ? 

25. If I give seyen c«nts to four 
boys and three girts how many 
tirill each of them have ? 

26. If I divide three apptes eqaal- 
ly between two boys how many 
wit! each have ? 

27- How many thimbUff at five 
cents a piece can you buy for ten 
cents ? 

38. How mmny toy books at two 



cents a piece catt yoir buy for eight 
cents f 

29 I wish to divide ten cents 
equafly between live little girls, 
how many cents must I give to 
eacii ? 

30.' If yov distribute ten applea 
umon^ six girls and four buys, how 
'many wHI the y have a piece ? 

31. If yotf have eight apples anii 
s;ive away one half of them, bow 
many will you have left .' 



SECTION II. 

^. Before proceeding to the questions in this Section^ (hose ehif* 
dren, who have not previously learned, should be exercised in count- 
ing, in the manner recommended in Article I. till they can readilv 
count to one hundred. This task may soon be accomplished by sucw 
as have gone through the precceding section and made themselves fa- 
miliar with the m'etliod of forming numbers by the successive addilioii 
of units. The teacher will, however^ he able to facilitate the progress 
of (hose; who have already learned the names of the numbers irodB 
one to ten, inclusive, by showing them how the names of the succediug 
liumbersup to one bandied, arc nearly all formed by inflections and 
successive repetitions of the names of these ten first. Thus thirteen h 
three and ten, fourteeny fopr and (en, Sic. up to nineteen, which is uifie 
and ten. Now the addition of one mqre unit completes the sum of 
ten and ten, or iipoteniy or twenty ; after which the names .are formed 
by re|)eating the number of tens, as two ten* and one, or twenty one, 
two tens Und two, or twenty-two, &c. The names of the succeeding 
tens op to nine tens, or ninety , are all formed in like manner, as(ArM 
tens or thirty, fouf tens, or forty, &c. After having learned (o count 
one hundred the little pupils will have acquired such a knowledge of 
the law by which numeration proceeds, that they will find no difficulty 

, in extendidg the pi'ocess to higher numbers, whenever occasiou fahalf 

' require* 

ADDITION. 



7a 1- iibw many bands bavo 
you? 

2. How many feet have ypu ? 

8. If you count your hands an( 
feet together how many will 'v 
makeP 

4. If you have two cetits ia one 
hand and one in the other, hou 
many have you in both ? 

5. How many thumbs have your 

6. How many fingers have you 
on one hand ? 

7. If you count your thumb with 



your fingers bow nrany bave you 
>n one hand P 

8. How many fingers have yon 
•n both hands.' 

9. If you count your thumbs how 
nany does it make ? 

10. I have three beans in one 
hand, two in the other, how many 
beans haVc I in both f 

11. Two and three are how ma- 
ny.' 

12. Oeorgti has three apples in 
one poaket and thtee more in an* 
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other, how many has he in both ? 

13. Three aud three are how 
many ? 

14. Henry has four cents and 
George two, bow many cents have 
both f 

16. Twoandfoararehowftiany? 

16. David gave three cents for a 
lemon, and four foran orange, how 
many did be give for both f 

17. Four »nd three are hovi 
many ? 

18. John had five plumbs and 
Dink gave him three more, how 
many had he then ? 

19. Three and four are how ma 



Five and three are now ma- 



ny ? 

20. 
ny ? 

21. How mar.y fingers are seven 
fingers and three fingers ? 

2*2. Harriet is three years old, 
bow old will she be if she lives six 
years from this time ? 

23. A boy had six eents and his 
sister bad four eents, how many 
cents had both ? 

24. Horace had five cherries and 
James gav« him four more, how 
many had he then ? 

25. Five and five are how ma 
ny ? 

26. John had seven plumbs and 
George gave bim four more, bow 



many had bo then ? 

27. A man had five cows and 
bought four more^ bow muny bad 
he then ? 

28. If a barrel of flour costs six 
dollars and a barrel of sonp five 
iloUars, what do -both cost ? 

29. A man has six cows at one 
barn and seven at another, how 
many has he at both ? 

30. Seven and six are how ma- 
ny .' 

3L James gave two cents for ao 
apple, four foi^ a lemon and six for 
an orange, what did he give for 
the three ? 

32. A man bought two sheep for 
seven dollars and a calf for six dol- 
lars, what did they all cost ? 

33. A boy has lived seven years 
in Montpelier and eight years in 
BuHingtony how old is he ? 

34. Nine cat^s and seven dogs 
are how many animals ? 

3d. Twelve boys and sit girls 
are how many childrtn ? 

36. Five aud three and eight are 
how many ? 

37. A boy bad ten cherries and 
another boy gave bim seven more 
how many had be then ? 

38. £ight and five and seren 
are how many ^ 



MUL TIP Lie A TJON. 



8a 1* What cost two apples at 
one cent a piece ? 

2. What cost two pears at two 
cents a piece? 

3. If one orange cost six cents 
what will two oranges cost ? 

4. If one lemon cost three cents 
what will three cost ? what will 
four cost i what will five cost ? 

6. If a book cost eight eents 
what VI ill two such books cost ? 

6. At five cents a quart what 
will two qaarfs of berries cost ? 
what will three quarts cost ?— four 
quarts ?*»five quarts ? 

7. At 811 cent! apiece whet will 



three nutmegs cost ? what will four 
cost? — five? 

8. If a piece of tape cost four 
cents what will two pieces cost ? 
what three pieces cost ? — four ? — 
fivo ?— six ? 

9. If two pounds of rice cost 
eight cents what will four pounds 
cost ? what will six pounds cost ? 

10. Three feet make a yard ; 
bow m^ny feet are there in three 
yards? how many in four yards ?-^ 
in five ? — in six ? 

11. Ten cents make a dime, how 
many cents in two dimes ? how 
many in three i^m four ? — in Ave? 
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in 8i» ?— In Mven ? — ^in eight ?— ir 
nine ?— in ten ? 

12. If I buy four applet for two 
cents bow many can 1 buy for nh 
«ents ? bow many for seven cents f 

13. What are three barrels o1 
flour wdl'ib at six dollars a barrel r 
what are four barrrk worth ? 

14. What cost five yards of rib- 
bon at five cents a yard ?— <^t four 
cents .^— at three cents ? — at two ? 

15. How many are two tiroes 
three ?-->three times three.' — foui 
time; three .^-^five times three ? — 
sixtimes three ? — eight tSmes three? 
—nine times three ? — ^teo time^ 
three ? 

16. At four cents a yard what 
Kill four yards of ribbon cost ? 

17. If a roan travel three mile^ 
an hour how far will he travel 
six boors ? 

18. What will eight yards of 
cloth cost at four doJiars a yard ?— 



at five dollars a vard .' — at six ? 

19. What wilf three pounds of 
raisins cost at nine cents per 
pound ? 

20. How many are twice three f 
— twice four ? — twice five ? — twir.e 
six ? — twice seven ? — twice eight } 
— twice nine ?— twice ten ? 

21. How many are four times 
four? four times five ? four times 
liix .' four tiroes eight ? four times 
(tine ? four times ten ? 

29. What wilt seven yards of 
shirting cost at two shillings a yard ? 
at three shillings f -at four ? 

23. Thei« are twelve pence in a 
shilling; hrw many in two shlK 
lings ? how many in three ? — in 
our? 

24. What %vitl ten pounds of so- 
iifji^ar cost at four centf a pound ? at 

6ve cents ? at six ? at seven I at 
?ight ? at nine ? at ten ? 



SUBTRACTION. 



9. 1. David had three plumb? 
and gave two of them to George, 
bow many had he left ? 

2. A boy had four cents and lost 
one of them, how many bad b^ 
ief\ } 

3 If a boy bay a whiiitle for four 
cents and sell it for six, how much 
does he gain ? 

4. Dick had five cherries and 
gave two of them to James, bow 
many had be left ? 

6 Two from five, what remaifis ? 

6. A lad had six pencils and lost 
two of them, how many bad 
left ? 

7. A boy had an orange worth 
five cents which he exchanged for 
a pear worth two cents ; bow mud 
boot should he have ? 

8. A little girl having eight cent- 
lost three uf them, how many ha(' 
the left ? 

9 Jaoies had ten apples an : 
gave four of th<tmto Horaoe^hoH 
many had he left.? 



10. -Take four from ten what re* 
mains ? 

11. A man bought a barrel of ci. 
fler for one dollar and sold it for 
one dollar and a half; what did ..e 
gain ? 

12. If you haveeleven cents and 
pay eight of them for a book, how 
many will you have left.^ 

13. A man shot at thirteen pK 
geons and killed all but five ; how 
many did he kill ? 

14. Fifteen men are overset in a 
boat and only four of them are 

he saved ; how many are drowned ? 

15. ff vou have twrnty cents 
andspena ten of them, bow many 
will you have left I 

16. If yo» lose fourteen pins and 
ind six of them ; how many are 

till lost ? 

17. Take six from fourteen, what 
' .^ mains ? 

18 A boy bad sixteen cents wit b 

. hich bet)ou^<rbt eight, cents worth 

of gingerDread and three oeotA 



14 



INTELLECTUAL ARITHMETIC. 



10. 



worth of cherries ; bow many cent^ 
had he left ? 

19. Take ei^ht and three from 
siiteen, what remains ? 



20. George has nine meritj, and rode seven miles, the second six, 
John five and Charles two ; how ^ow many miles did he ride the 



many more has George than both 
the others ? 

21. Sarah had nineteen plumbs 
and gave five of them to Lucy and 
four to Mary ; how'many had she 
l^fl ? 

22. Five and four from nineteen, 
what remains ? 

23. Eighteen penons are in a 
room, but only seven are sitting', 
how many are standing ? 

21 A boy had twenty cents and 
lost si& of them, how many had he 
left .' 

25. If you buy a slate for twelve 
cents and a sponge for six andgive.tain ? 
a twenty cent piece, or pistareenej 



how many cents must you have 
back ? 

26. A person rode twenty miles 
in three hours ; the first hour be 



third hour ? 

27. A man owed another twenty 
five dollars of which he paid at one 
time nine dollars, and at another 
9even dollars, how much remains 
due ? 

28. Take nine and six from 
Cw'cnty and what remains ? 

29. A boy is thirteen years old 
aiHl his sister is eighteen what is 
the diiference of |heir ages ? 

So. Twenty four pounds of su- 
gar are put into three boxes, one 
box contains seven pounds anoth- 
er nine, what does the other con* 



DIVISION. 



XOa 1- If two pears cost four 
cents, how much is that a piece ? 

2. Two oranges cost six cents y 
how much is that a piece ? 

3. Three lemons cost nine cents, 
how mnch is that a piece ? 

4. If ten apples are divided e 
qually between two boys, how 
ui»ny will each have? 



5. 



How many tliimhles at five 
cents a piece can you buy for ten 
ceiitj" ? 

Divide twelve apples between 
two boys, how many will each 
have } — between three boys ? — be- 
tween four boys? 

7. Fouiteen cents were divided 
between two poor boys, bow many 
did each have ? 

8. Iff buy four book<for sixteen 
cents, how much do I give for one 
book ? 

9. f sold nine quills for eighteen 
cents, how much is thai a piece? 

10. If twenty men ride in two 
coaches how many wiU be in each 
coach ? 



11. Twenty cents are put into 
fotir equal piles, how many cents 
are there in each pile ? 

12. If five oranges cost twenty 
five cents ; how much is that a 
piece ; ^,^ 

13. In twenty how.;«nain^it>™^9 
four? 

14. In twenty bow many times 



five ? 

15. In twenty-five how many 
times five ? 

16. In twenty how many times 
ten ? 

17. If I have eight apples and 
give you half of them,hoiv many 
shall I give you ? 

18. In thirty how many times 
ten ? — how many times five ? — 
how many three ? 

19. In eighteen how mnny times 
nine ? — how many times slji ?— r 
three ?— two ? 

21. If a boy owes an another 
twanty-one cents and pays hiiu 
three cents evet-y day, how many 
days will U lake to pay the debt ? 
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2-2. In twelve liow Tjany Umet 
ene ? how many times two ? how 
many times three ?— four ?— lii ? 

23.-I bought five oranges for fif- 
teen cents, bow much was that a 
piece ? 

24. M twelve ceots a dosen 
What will half a doeen apples cost ? 

26. If twenty-eight cents be di* 
vided between four boys, how ma 
kiy will each have ? 

26. if a quire of paper cost twen 
ty-four cents, how much is that b 
sheet ? 

27 If twelve sheets of paper 
cost twenty-four cent', how much 
is th&t a sheet ? 

28. If ihirt^^sii cherries be di- 



vided among nine girls, haw many 
will each have ? 

19. In thirty4wo how many 
timet eight ? 

30 In thirty bow many times 
S\'e ? how many times sii ? ten ? 
fifteen 2 

81. In a garden are forty-nine 
hills of corn planted in seven equal 
rows, how many hills are there in 
A row ? 

32. Divide thirty-nine cbesnots 
between three boys, how many 
ivill each have f 

33. Divide ninety-one crnts be- 
tween seven children, how many 
will each have ? 



FRACTIONS. 

The following questions sroalU be iliusirate.d by dividing an apple 
before the piipiis according to the conditions of each question 



IXs 1* ff An appfe be divided 
into two equal parts what are those 
parts called .' A. Halves. 

2. If an apple be divided into 
three equal parts what are those 
parts called ? A. Thirds. 

3. 1i an apple be divided icto 
four equal parts what are those 
parts called ? A. Fourths, or quar 
ters. 

4. How many halves in a whole 
*^ apple ? 

6. How many thirds In a whole 
apple P 

6. How many fourths in a whole 
apple ? 

7. Which is most one half of an 
apple, or one third of an apple ? — 
one third or one fourth ? 

8. fb two whole apples how ma 
ny halves ? how many thirds ? how 
many fourths i 

9. Eight quarters, of a dollar are 
how many whole dollars f 

10. Seven halves of a dollar arc 
how many whole dollars ? 

11. If three apples be divided 
between two boys how many will 
each have f 

The pupil will observe that two^ 



Hpples ivill give two boys just one 
ipple a piece, and that one apple 
will give them half of an apple a 
iiiece, so that three apples will give 
two boys one apple and a half each. 
12. Divide five apples between 
four boys, how many will each 
liave ? 

13. Divide ten cents between three 
boys, how many will each have. 

14. Divide one apple and a half 
of an other between sii boys, how 
much will each receive ? 

15. How many quarters in three 
apples ? 

16 How many thirds in thtee 
apples ? 

17. To how many 
eight quarters equal ? 

18. To how many 
twelve halves equal ? 

19. How many apples will ten 
thirds make? 

20. How many apples will fifteen 
quarters make ?' 

21. Divide eleven apples be- 
tween four boys; how many will 
each receive i 

22. How many quarters are one 
half and one quarter ? 



apples are 
apples are 
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Xfta 1. If a pear is wort li twO|dollar3, and it be cut into two e- 
eents, what is one half of it worth ? qual parts, wbat are eaeb of these 
A. One cent; because, if ttro.cents parts worth? 



be divided Into two eqaal parts, 
one of the parts is our cent. 



cents, what is one third of iUworth ? 
twothirdsof it ? 
3. If three shillings will bay a 



8. If a yard ot cloth is worth 
four dollars, what is half a yard 



2. If a lemon is worth three worth ? — one quarter of a yard ?— 



three quarters I 

9. If one pound of tea is worth 
one dollar, what is half a pound 



bushel of rye, what part ofa bush* worth? a quarter of a pound ?«- 
el will one shilling buy f — will two one third of a pound ? — two thirds ? 



shillings buy ? 

4, If you can buy a barrel of ci- 
derfortwo dollars how much can 
you buy for three dollars ? for one 
dollar ? for half a dollar ? 

6. What is meant by one half 
of a thing ?** 

6. What is meant by one third 
of a thing? what by two thirds ? 
what by onie fouth.^ by two 
fourths ? by three fourtns ? 

7. If a yard of cloth cost two 



IQ. If one quarter of an orange 
is worth one cent, what is a whole 
orange worth ?— what is an orange 
and a half worth ? 

11. Two apples are what part of 
three apples ? A. Two times one 
ihird, or two thirds of three apples. 

12. Two apples are what part of 
four apples ? 

13. Three apples are what part 
)f four apples. 



SECTION III. 

13 The pupils having by this time lenrned to form and decom* 
pose numbers with considerable facility, may now be taught the meth* 
od of expressino; numbers by characters. For this purpose they should 
be furnished with slates, upon which they should be required to form 
the cheracters at the same time they are learning them' By this «*x> 
ercise thf;y will learn the characters, and the method of expressing 
numbers by them, much faster than by any other means, and will at 
the same time be learning to write. The method of writing the num- 
bers from one to one hundred is as follows : 



One is written 


1 


Fourteen 


Two - 


2 


Fifteen 


Three 


3 


Sixteen' 


Four 


4 


Seventeen 


Five - - - 


6 


Eighteen 


Six - . - 


6 


Ninettjen 


Seven 


7 


Twenty 


Eight • - 


8 


Twenty one 


Nine ... 


9 


Twenty two 


Ten 


10 


Twenty three 


Eleven 


11 


Twenty four 


Twelve 


12 


Twenty five 


thirteen - - 


13 


Twenty six 



14 


Twenty seven 


. 27 


15 


Twenty eight 


- 28 


16 


Twenty nine 


. 29 


17 


Thirty 


- 30 


18 


Thirty one 


. 31 


19 


Thirty two, &c. 


32 


20 


Forty - - 


40 


21 


Fifty - . 


60 


22 


Sixty - - 


60 


23 


Seventy - 


70 


24 


Eighty - - 


80 


26 


Ninety - 


90 


26 


One Hundred 


100 



** Q^estioni of this kind should be frequently repealed^ ihcU Ike pupil majf 
have a clear idea of the meaning of the d^orent expresmw u»ed> 
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IT 



As the pnpils advance, these nercises shoold be extended beyond 
the numbers contained in the foregoing table, and repeated till they 
become familiar with the laws of notation. 



14a When numben are applied to any particular thingSi as men, 
dollars, hr they are called etmerett numbert ; but when numbers are 
used without refering them to any particular things, they are called 
mbttraei numben. Hitherto the numbers employed have mostly beea 
concrete. The following tables are made up of abstract numbers and 
upon these the pupils should be exercised repeatedly until they ar« 
made perfectly familiar with them and h%ye the various results all 
treasured up in their memories. In exercising the pupils, the teacher 
should put the table Into an interrogative form ; thus, and 1 are hovr 
many ? A. one, &c. After the pupils can answer all the questions in 
the order in which they arise tbegr should be proposed promiscuously 
from alt parts of the table until they can all be answered without hes- 
itation. 

ADDITION TABLE. 



and 1 are 


1 1 and 1 are 


S 


1 2 and 1 are 


3 


and 2 are 


2 1 and 2 are 


a 


12 and 2 are 


4 


Oand 3 are 


3, 1 and 3 are 


4 


t2and 3 are 


5 


Oand 4 are 


4 


\ 1 and 4 are 


6 


2 and 4 are 


9 


and 5 are 


6 


1 and 6 are 


6 


2 and 5 are 


7 


and 6 are 


6 


1 and are 


7 


2 and 6 are 


8 


Oand 7 arc 


7 


1 and 7 are 


8 


2 and 7 are 


9 


and 8 are 


8 


1 and 8 are 


9 


2 and 8 are 


10 


and 9 are 


9 


1 and 9 are 


10 


2 and 9 are 


11 


and 10 are 


10 


1 and 10 are 


11 


2 and 10 are 


12 


3 and 1 are 


4 4 and 1 are 


5 


5 and 1 are 


9 


3 and 2 are 


6 


4 and 2 are 


6 


5 and 2 are 


7 


3 and 8 are 


6 


4 and 3 are 


7 


5 and 3 are 


8 


3 and 4 are 


7 


4 and 4 are 


8 


5 and 4 are 


9 


3 and 5 are 


8 


4 and 5 are 


9 


5 and 6 are 


10 


3 and 6 are 


9 


4 and 6 are 


10 


5 and 4S are 


11 


3 and 7 are 


10 


4 and 7 are 


11 


6 and 7 are 


12 


3 and 8 are 


11 


4 and 8 are 


12 


6 and 8 are 


13 


3 and 9 are. 


12 


4 and 9 are 


13 


5 and ' 9 are 


14 


3 and 10 are 


13 


4 and 10 are 


14 


5 and 10 are 


IS 


6 and 1 are 


7 


7 and 1 are 


8 8 and 1 are 


9 


6 and 2 are 


8 


7 and 2 are 


9 


8 and 2 are 


10 


6 and 3 are 


9 


7 and 3 are 


10 


8 and 3 are 


11 


6 and 4 are 


10 


7 and 4 are 


11 


8 and 4 are 


19 


and 5 are 


11 


7 and 6 are 


12 


8 and 5 are 


13 


6 and 6 are 


IS 


7 and 6 are 


13 


8 and 6 are 


14 


6 and 7 are 


13 


7 and 7 are 


14 


8 and 7 are 


15 


6 and 8 are 


14 


7 and 8 are 


16 


8 and 8 are • 


16 


% and 9 are 


15 


7 and 9iLre 


16 


8 and 9 are 


17 


6 and }0 are 


16 


7 and 10 are 


' 17 


8 aod 10 are 


18 
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* 


and 1 


ftTO 


d 


atid 2 


anft 


9 


.ind 3 


are 


9 


Hiid 4 


are 


9 


a:id 5 


Hre 


9 


and 6 


are 


fluid 7 


are 



10 9and9Mi» 

11 9 and 9 are 
V2 9 and ID are 

J5 lOawdTajfe" 
lf\ 10 an4i 2 are 
10 dad a «re 
10 aad 4 are 



is 



17, 10 and 5 are 
)SI 10 and 6 are 
J9 10 and 7 are 
lllO and 8 are 
22 10 and 9 are 
13|10aQd 10 are 

141- . 



15 
Id 

n 

18 
19 
20 



3LS* The following table mu»t aUso be pat into the interrogative 
forjo by the teacber, wbeiv eMrcising the learner j thus one taken from 
9ncy oi one from one, what remains? A. Nothing One from two, what 
remuiQs ? \. One. Or thus ; one lessened one, or one less one are how 
jaany.? A. Notning. Twa less one are how many ? A. One. If the 
tatter method be used, the pnpil should be made to understand clearly 
Uwt two Im one means the same thing as one laktnfromorout of two 



SUBTRACTION TABLE. 



1 from 1 remains 
1 from 2 remains 
1 from 3 ramnins 
1 froji 4 remains 



1 from 
X f»''>m 
% from 
1 from 
1 frnm 



remRiiis 

6 remnins 

7 remains 

8 remains 

9 remains 



X f >" » n 10 reriiainf 




1 
2 
3 
4 
6 
6 
7 
8 
9 



4 if » ii 4 re mains 

4iroin 6 remains 
4 from 6 remains 

4f«'>'0 7 retidins 

4 from 8 remains 

4 from 9 remains 

4fi't).a 10 remains 

4f'''>'n 11 remains 

4 from 12 remains 

4; om 1'^ I'^m iins 



j 2 from 2 remains 

! 2 from 3 remains 1 

2 from 4 remains 2 

2 from 5 remaiiis 3 

2 from 6 remains 4 

2 from 7 remains 6 

2trom 8 rematins 6 

2 from 9 remains 7 

2 from 10 remains 8 

2 from 1 1 remains 9 



3 from 
3 from 
3lrom 
3 from 
3 from 
3 from 
3 from 
3 from 10 
3 from 11 
3 from 12 



3 
4 
5 

6 

7 
8 
9 



remains 

remains 1 

remains 2 

remains 3 

remains 4 

remains 6 

remains ^ 

remains 7 

remains 8 

remains 9 



0, 3 from 5 
6 
7 
S 
9 



*7 tro ;i 7 
7 from 8 
7lV'»m 9 
7tro!n 10 
7 from II 
7 from 12 
7 Jrom 13 
7 from 14 
7 from 15 
7 from 16 



reaairis 

remains 

remains 

remains 

remains 

remaias 

remaiaa 

remains 

feflMins 

remains 



l!5from 
25 frt^m 
315 from 
4 5 from 
5, 5 from 10 
61 5 from 11 
7 5irom 12 
815 from 13 
9i5 from. 14 

8 from 8 
I'd from 9 



16 from iO remains 
10 tro n il remains 
10 from 12 remains 
10 from 13 remains 



2; 8 from 10 
3i8fromll 
4j8from 12 

6 8 from 13 •<7rM«iin 

d|8 from 14 reoYaiiis 

7'8 from 16 ri»maias 

S 8 from 16 remai ns 

918 from IT remnins 



remams 

remains 

remains 

remains 

remains 

remains 

remains 

remains 

remains 

remains 

remains 

remains 

nsmains 

remains 

reotains 

remains 



OjioTrom 14 remains 
l| 10 from 15 remains 
2|10f«)m 16 remaiiia 

31 



6 from 6 

1 6 from 7 
2*6 from 8 
3 6 from 9 
4; 6 from 10 

5 6 from 11 

6 6 from 12 

7 6froml3 

8 6 from 14 
9|6 from 15 
0>9from 9 

1 9 from 10 

2 9 from 11 

3 9 from 12 

4 9 from 18 
5(9 from 14 
^9 from 15 
Tjyfrom 16 
819 from 17 

9 9 from 18 



remnins <| 

remains 1 

remains 2 

remains 3 

remains 4 

remains 5 

remains 6 

remains 7 

remains 8 

remains 9 



4| 10 from 17 
5 10 from 18 
a UKfrom 19 



remains 

remains 1 

remaiifis 9 

remains 3 

.remains 4 

remains ^ 

remains 6 

remains 7 

remains 8- 

remains 9 



retiiaifls 7 
remains 8 

rfimftfUt 9 



16. 



FAMILIAR QUESTIONS 
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1^, Th« following table is to bo nscd in the manner of the pre* 
eeeding. Ex. Two times one ar4 how many? A. Two. Two tiiMs twO 
are how many ? A. , Pour, iic. 

MULTIPLICATION TABLE. 



2 times 


arc 





6 times 


are 





8 times 


are 


6 


2 times 


1 are 


2 


5 times 


1 are 


5 


8 times 


1 are 


tt 


2 times 


2 are 


4* 


5 times 


2 are 


10 


8 times 


2 are 


IS 


2 times 


3 are 


6 


5 times 


3 are 


15 


8 times 


3 are 


24 


2 times 


4 are 


8 


5 times 


4 are 


20 


8 times 


4 are 


32 


2 times 


5 are 


10 


5 times 


5 are 


25 


8 times 


5 are 


40 


2 times 


6 are 


12 


5 times 


6 are 


30 


^ times 


6 are 


4g 


2 times 


7 are 


14 


5 times 


t are 


35 


8 times 


7 art 


5ft 


2 times 


8 ar« 


16 


5 timns 


S are 


40 


8 times 


8 are 


64 


2 times 


9 are 


18 


5 tittes 


9 are 


45 


8 times 


9 are 


74 


2 tim^ 10 are 


20 


5 times 


10 are 


50 


8 times 


to are 


80 


2 times 


11 are 


22 


5 times 


11 are 


65 


8 times 


11 are 


8g 


2 times 


12 are 


24 


5 times 


12 are 


60 



f? times 


19 aro 


96 


3 times 


O.are 





'6 times 


are 


9 times 


are 


^ 


3 times 


t are 


3 


6 times 


1 are 


6 


9 limes 


1 are 


9 


3 times 


2 are 


6 


6 times 


2 are 


12 


9 times 


2 are 


18 


3 tiuias 


3 ere 


9 


6 times 


% are 


18 


9 times 


3 are 


27 


8 times 


4 are 


12 


6 times 


4 are 


24 


9 times 


4 are 


3« 


3 times 


5 are 


15 


6 times 


b are 


30 


9 times 


$ are 


45 


3 times 


6 are 


18 


6 times 


^ are 


36 


9 times 


6 are 


54 


3 times 


7 are 


21 


6 times 


7 are 


42 


9 times 


7 are 


63 


3- times 


tl are 


24 


6 times 


8 are 


48 


9 times 


8 are 


7* 


3 times 


are 


27 


6 times 


.0 are 


54 


9 times 


9 are 


8t 


3 times 


10 are 


30 


6 times 


io are 


60 


9 times 10 are 


90 


3 times 


11 are 


33 


6 times 


11 are 


06 


9 timQS 11 are 


98f 


3 times 


12 are 


36 


6 times 


12 are 


72 


9 times 12 are 


108 


4 times are 





7 times 


dre 





10 times 


are 





4 limes 


1 ate 


4 


7 times 


1 are 


7 


10 times 


1 are 


10 


4 times 


2 are 


8 


7 times 


2 ar^ 


?4 


10 times 


2 are 


20 


4 times 


3 are 


12 


7 times 


3 ar« 


21 


10 times 


3 ar« 


30 


4 times 


4 are 


16 


7 times 


4. are 


28 


10 times 


4ar^ 


4d 


4 times 


5 are 


m 


7 tiiaes 


6 are 35 


10 times 


5ajr« 


50 


4 tim«8 


6 ar« 


24 


7 times 


6 are 


42 


10 times 


6 are 


60 


4 times 


7 are 


28 


7 times 


7 are 


49 


lO times 


7 are 


70 


4 tinves 


8 are 


32 


7 tildes 


are 


56 


10 timed 


8 are 


80 


4 times 


9 are 


36 


7 times 


9 are 


63 


10 times 


9 are 


90 


4 times 


10 w:e 


40 


7 times 


10 are 


70 


10 times 10 are 


100 


=4 tiiijies 


11 are 


44 


7 times 


11 are 


77 


10 times 11 are 


no 

.r 


4 times 


12 are 


4{» 


7 tiwee X2 are 


84 


10 times 12 are 1% 



^■'v 
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INTELLECTUAL ARITHMETIS. 



IT. 



X7» The same plan should bf porsued ia teaebing the following 
table that has beeo recoiDmended for the preoeeding. £i. How ma* 
ny times one in one ? A. One time. How man/ times one in two? 
A. Two times, &c. 

DIVISION TABLE. 



1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



n 
o 



n 
n 
n 
n 
n 
n 
n 



1— 1 t 

2— 2t 
3— 3t 

4r-A\ 

5—5 1 

6— 6r 

7-'-7f 

8— 8t 

9^9 1 

10-10 X 



me 

mes 

roes 

mes 

m^s 

mes 

mes 

mes 

mes 

men 



n 



2<-l time 
n 4^2 times 
n 6-r-3 times 
n 8 — 4 times 
n 10 — 5 times 
n 12 — 6 times 
n 14 — 7 times 
n 16-^8 times 
n 18— <-9 times 
n 20-10 tim.es 



3 in 8—1 time 
3 in 6— >2 times 
3 in 9—3 times 
8 in 12—4 time$ 
3 in 15—5 times 
3 in 18—6 times 
3 in 21—7 times 
3 in 24—8 times 
3 in 27—9 times 
3 in 30-10 times 



4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

^ 
7 
7 
7 
7 
7 
7 
7 
7 
7 



u 4—1 t 
n 8— 2t 
n 12—3 t 
n 16—4 
n 20— 5 t 
n24— 6t 
n 28—7 t 
n 32— 8 1 
n 36—9 t 
n 40-10 t 



fiie 

mes 

mes 

nes 

mes 

mes 

mea 

mes 

mes 

mes 



me 
mes 
mes 
mes 
mes 
mes 
mes 
mea^ 
me9 
m*8 



n 7— 1 ti 

n 14— 2ti 

n 21—3 ti 

d28— 4ti 

d35— 5ti 

n 42—6 ti 

u 49—7 li 

n 56—8 ti 

n 63— 9ti 

n 70-10 ti 

10 ill 10—1 time 

10 in 20—2 times 

10 in 30— 3 times 

10 in 40—4 times 

10 in 50—5 times 

10 in 60—6 times 

10 in 70— 7 times 

10 in 80— 8 times 

10 in 90—9 times 

)0 in 10^10 times 



5 
5 
5 
5 
5 
5 
5 
5 
6 
5 



II 5—1 
n 10—2 
n 15—3 
n20— 4 
n ^ — 5 
n 30—6 
n85— 7 
n 40 — 8 
n 45—9 
n 50-10 



time 

times 

times 

times 

times 

times 

times 

times 

times 

times 



8 in 8 — 1 time 
8 in 16— 2 times 
8 in 24—3 times 
8 in 32—4 times 
8 in 40—5 times 
8 in 48—6 times 
8 in 56-^7 times 
8 in 64 — 8 times 
8 in 72—9 times 
8 in 8t -10 times 
11 



11 
II 
11 
11 
11 
11 
11 

n 



in II — 1 time 

n 22—2 times 

n 33— 3 times 

n 44 — 4 times 

n 55 — 5 times 

n 66—6 times 

n 77—7 times 

n 88—8 times 

n 99— 9tio)es 



11 io 110-10 times 



6 ill 6 — 1 time 
6 in 12— 2tiniii 
6 in 18—3 times 
6 in 24 — 4 times 
6 in 3(X— 5 times 
6 in 36—6 times 
6 in 42 — 7 times 
6 in 48— 8 times 
6 in 54 — 9 times 
6 in 60-10 timet 
9 in 9 — 1 time 
9 in 18—2 times 
9 in 27—3 times 
9 in 36—4 times 
9 in 45—5 times 
9 in 54—6 times 
9 in 63—7 times 
9 in 72—8 times 
9 in 81—9 times 
9 in90L-lOtimes 
ri2inl2— 1 time"" 
12 in 24—2 times 
12 in 36-*3 times 
12 in 48—4 times 
12 in 69-^ times 
12 in 72—6 times 
12 in 84— 7 times 
12 in 96—8 times 
12 in 108 — 9 times 
42 in 120-10 i\xim 



1«,1#; 



fkUmXIk kvtSTt6H9. 



a 



JiDDITIOjr AJfD SUBTMACTiOX 



18a 1- A man travelled 4 laiUii 



the first hour, 3 tfae eeeond, and 2 there left ? 



tcalloofi i«n ttuty bow mtk was 



the third, how far did he travel ir 
the three hours I 

2. ffi give 9 dollars for 3 abeep 
and 10 dollars for a cow, bou 
iriuch do I give for the cow aod 
sheep. 

8. A boy having 20 ceAts bought 
one quart of plums for6centt,aDd 
« pound of figs for ten cents^ hoH 
many cents had be left ? 

4. A Jonan bought a cow for 12 
dollars and told nter again for 16 



13. Twelva boys wm« let ootof 
lohool together, one half of tbem 
w em called beek fof niaeoBdiict* 
and one half of tboae called \m^ 
were detained doruig the recesfi 
bow many were m^iM b«cki 9Md 
how naoy detained ? 

14. From Burlington to MUton 
is 13 nUes, from Milton to at. Al- 
bans 13 miles, bow £ir from tar« 
lington to St. Albans? 

16. It is 8 roUef from Burllogtoii 



dollars, how much did be gain ? to WUUeton, 18 from WilUtton t# 
5 A boy gave to another boy € Waterhury, and 12 from Waterbu- 
peaches, to another 4, and had 3 ry to Montpelier, bow far fro«l 



)eft, how many had he at first ? 
6. A boy bought a slate for 17 



cents, aspongefor6cems,andthre^ how many j 



pencils tor 3 cents, bow much did 
they all cost .' 

7. A man gave 7 dollars for a 
sleigh, gave 6 dollars for ironing it, 
and 4 dollars for painting it, vvbat 
did the whole cost ? 



17. If 'my horse and gaddle am 
worth 80 dollars, and my saddle is 
worth 17 dollars, what is the wortk 
of my horse ? 

18. A person bought 8 bushels 
of corn for tfar^e doUars aod a halfi 



Burlington to Mmitpelier ? 
16. Ten and 8 less, 8 and^nm 



8. A little girl bought some pins and 6 besbeie of wheat for 4 dol- 



for 11 cents, pome tape for 8 cents, 
and gave a quarter of a dollar, 
bow much ehange must sbe re 
ceive back ? 

9. Peter bad 12 cents and John 
gave him 10 more, with which he 
bought 11 cents worth of cake, 
bow many cents had he left ? 

10. A lady bougbt a comb for 
33 cents, some tape for 8, and 8om< 
needles for 6 cents. She gave t; 
half dollar, how much change 
must she receive ? 

11. A man owed 66'dollars, of 
which he paid at one time 15 dol- 
tarsj and at another 26 dollars, how 
ttiuch remains to be paid ? 

12. A barrel containing 32 gal- 
lons of cider, sprang a leak, and 9 



lars and a half^ and told the whole 
for 13 dollars and a half, did h^ 
gdin or lose, and how much ? 

19. A boy bought three book«« 
ine for 40 cents, one for 33, and 
he other for 16 cents, and gave n 
lotlar bill, how muck change 
nost he reeeive bMk ? 

20. If 1 buy a horse for 70 dol- 
»rs, and a saddle for 19 doUarftj 
!nd sell them both for 95 dollarsi 
io 1 gain or lose, and how much I 
.21. A man sold a drover seven 
neep for 12 dollars, a yoke of ox- 
for 68 dollars, two cows for 26 

dollars, and in payment received 
100 dollars) bow much lem^ias 
his due ? 



mJLTlPLlCATIOK JiJ^D DIVIBWK. 



30^ i. What will 7 yards of shirt- 
ing cost at 3 shillings a yard ? 
2. Wkat will 16 pounds of rais- 



ins cost at 9 cents a pounds 

3. If 4 bushels of wheat make f 
banral ef flonr, bow laanir Mk^ 



INtfiLLECTtfAL AttltHMHtid. 2d. 



will make five barrels of floor ? 

4. If 4 basbels of whrat make a 
barret of flour, how many barreK 
iirill 36 bushels make ? 

6. What will 8 pounds of butter 
A:ost at 10 cents per pound P — at 12 
cents per pound ? 

6. If a person earn 5 dbllars 
week', and spend 3 dollars a w^ek, 
bow much will he lay up in 
weeks ? 

7. If a person cam 9 shillings a 
day, bow much will he earn in one 
week.? 

8. If a person eahi half a dollar 



24 and sell it for S8 shillings, how 
much do I gain in the whole, and 
how raOch per yard ? 

16. If I buv 3 yards of cloth at 
9 cents a yard and sell the whole 
for 33 cents, how muoh do I gain 
in the whole, and how much per 
yard ? 

16. At 13 cents a pound what 
13|will 3 pounds of sugar cost? 4 

pounds? 6? 6? 7? 8? 

17. Divide 36 apples equally be- 
tween 12 boys, how many will 
each boy have ? 

18. rivide 42 apples as above, 



ft day, how much will he earn in bow many will each bave ? 



one week ? — in 2 weeks-? — in 
Weeks ? — in 4 weeks ? 

9. Peter had 16 cents, and John 
three times as many, which they 
agreed to divide equally between 
<S boys, how many cents did each 
boy receive ? 

10. What will 13 yards of shirt 
ing cost at 10 cents per yard ? 

11. How many panes of glass in 
k window which is 4 panes wide 
imd 6 high? how many in two 
such windows ? how many in 
three ? 

12 If five pounds of^garcost 
fifty centS) what is that per pound ? 

13. If 8 lemohs cost 20 cents, 
lidw much is that a piece ? If the.8 
cost 16 cents, they would be 2 cents 
a piece, anid if .i cost 4 cents they 
would be half a ceqt a piece, bol 
16 and 4 are 20, and hence the cost 
is 2 and a half cent& s piece. 

14. If I buy 4 yards of clotL for| 



19. If the interest of one dollar 
for a year be 6 cents what will be 
the interest of 2 dollars for the 
same time? of 3? 4? 6^ 6? 7?8> 

9? io? 

. 20. If the interest of one dollar 
be 6 cents a year, what will be the 
interest of 2 dollars for one year 
and a half? for 2 yeara ? for 2 and 
a hjBlf ? for 2 and two thirds ? 

Per cent, means by or for the 
hundred, and Per ^nnum means 
for a year ; thus 6 per cent per ann. 
means 6 cents for 100 cents, or 6 
dollars for 100 doUars for one year ? 

21. What does per cent mean? 
per annum? 

22. What is the meaning of 6 
per cent per annum ? 

23. What will be the interest of 
1 dollar for 2 years at 6 per ceiit 
per annum ? of 2 dollars ? 3 ? 4 f 
6? 6? 7? 8? 9.? 



MISCELXJIJ^EOUS. 



2,0* 1- Teacher. Count to 100 
by tens. Pupil. Ten and 10 are 
30, and 10 are 30, k.c. 
, 2. T. Diminish lOd too by tens 
P. Que hundred less 10 are 90, 90^ 
less 10 are 80, &c. 

3. Count to UX) by fives. 

4. Diminish 100 taOby fives. 
6, Count to 100 by twos. 
^. Dimifltth 100 to by tivos« 



7. Count to 99 by threes. 

8. bhninisb 99 to by threes.. 

9. Nine and one are now many ? 
19 and 1 ? $^ and 1 ? 39 and 1 1 
i9 and 1 ? 69 and 1 ? 69 and 1 ? 
79 and 1 f 89 and 1 ? 99 and 1 ? 

10. Eight and 3 are how many f 
18 an4 3? 28 and 3? 38 and 3 ? &c. 

li. Six and 6 are how many f 
16 and 6 ? Aid and « ? 3i6(liad 6 ? «t{!: 






l*AMlLtAR (JUESTtONS. 



is 



1^, Seven and 7 are how many ? half day ? A. 2 men 6 days eaual 
17 and 7 ? 27 and 7 ? 37 and 7 ? &c-12 men 1 day. ^ 



13. Five and 8 are how many ? 
15 and 8 ? 25 and 8 ?&c. 



14. One hundred less 7 are ho#|days can 2 men do it > 3 men ' 
many ? 90 less 7 ? 80 less 7 .' &c. 

15. One hundred less 9 are how 
mfeiny ? 90 less 9 ? 80 less 9 ? be. 



io. Twice 12 are how many ? will it take 4 men to do it .'' 6 men } 



twice 13 ? twice 14 ? 15 ? 16 ? 17 ? 
17. Three times 12 are how ma- 
il 



9 men ? 12 men ? 
2% If 100 men 



IS men .' 
have provisions 
ily ? 3 times 13.' 3 times 14? 15 -IsuflScient for 8 weeks, how mnny 
lo .' 17 .' 18 ? 19 ? 20 ? must depart that the provisions may 



18. Two 
i'ime place, 



men start from the 
one travels north, 3 



niles in an hour, the other south 4 2? 3 ? 4 ? 6 .' 



inlle^ in an hour, how far are they 
apart at the end of the first hour ? 
the second ? the third > the fourth f 
the fifth? the siith ? seventh ? eighth? 
ninth ? tenth ? 



19. Tv^o men start from the sami' 4 ? 6 ? 



28. In 15 how many times 2 ? 3 ? 
? 5? 

29. In is how many times 2 ? 3 ^ 
4? 6? 9? 

30 In 24 how many times 2 ? 3 ? 



place, and travel the same road. 



one goes 2 miles an hoor, and thf* 
other five, how far are they apan 
At the end of the first hour ? th> 
second ? third ? fourth ? fifth ? sixth r 
seventh ? eighth ? ninth ? tenth ? 

20. Two mien can do a piece of 
llirork in 3 days, how long will it 
lake one man to d<> it ? A. One car 
do One half of (be work in 3 daye-. 
afid the other half in 3 days more, 
or the whole 6 days. 

21. One man <;an do a piece of 
work in 9 days, how long will if 
take 3 men to do it ? A. Nine day^ 
n^ork : 3 men can do 3 days work 
in one day, and 9 days work in 8 
days. 

22. Two men can do a piece of 
Work in 6 days, in how many days 
will 3 men do it ? A. Two men 6 
days are equal \o one man l2 days, 
and one man 12 days are e^uaf to 
3 men 4 days. 

.23. Six men 
work in 2 days, how many men 
mtu do the same in out day ? in a 



24. 
work 



One man can 
in 24 days, 



do a piece of 
in how many 

4 

men ? 6 men ? 8 men ? 12 men ? 

25. Three men can do » piece of 
work in 12 days, how many dayg 



may 
last 6 weeks ? 12 weeks ? 
27. In 12 how many times 1 ? 



8 ? 12 ? 

31. In 32 how many times 2 ? 3 ? 
4 .? 8 ? 16 ? 

32. In 40 how many times 2? 3? 
1? 6? 8? 10? 20? 

33. In 54 how many times 2 ? 3 ? 
H? 6? 9? 18? 27? 

34. A person bought 4 p<>unds 
of raisins at 11 cents per pound, 
and sold them again for 22 and & 
fiatf cents per ponnd ', for how 
much did be sell the 4 pounds, and 
how much did he gain in the 
whole ? 

36. If I pay 12 cents a yard for 
12 yards of ctoth, and sell it again 
for 10 cents a yard, how much do 
I lose in the ivhole ? 

36. If 3 pounds of nails cost 27 
cents, what will 6 pounds cost ? 7 ? 
9.? 11? 

37. If a man travel 30 miles a 
day, how far will he travel in il 
days and a half? 



38. If a person travel ^.miles iti 
can do a piece of|3 days, how far will he travel hi 

one and a half ? 
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SECTION IV. 

FRACTIONS. 

il. If any number, or particular thing, be divided int^j two eqaal 
parts "hose parts are called halveSy if into 3 equal parts they are called 
JAfrrfi, 'f into 4 equal p*rts Ibey are calkd/ouW/w, or quarters, (11); 
fand.f'eneraUy, the parts are named from the number of parts into 
which the thing, or whole, is divided. If any thing be divided into Q 
equal parts the pai-ts are called//<A*, if int© 6, they are called sixths^ 
if into 7, they are called sevenihs, an<l so on. These broken, or divid- 
ed quantities are called /r«c«to»*. Now if an apple be divided into 
■fivt equal parts the value of one of those parts would be om fifth of 
the apple, and the value of «tPo parts iwofifths.oi the apple, and so oo. 
Thus we see that the name of the fraction shows, at the same time, 
ihe Dumber of parts into which the thing, or whole, is divided, and ho^ 
lany ot tho«5e parts are taken, or signified by the fraction. Suppose 
. wifhed to give a person iivofiflhsj of a dollar ; I must first divide th^ 
dollar into 5 equal parts, and then give the person tv» o of these parts. 
ArioHaris 100 cf ots — 100 cents divided into 6 equal parts, each of 
those parts would be 20 cents. Hence one fifth of 100 cents, or a dol- 
lar, is 20 cent«, and two fifths, twice 20, or 40 cents. ... 

StSU The tediousness and inconvenience of writing fractions in 
words has led to the invention of an abridged method of expressing 
them by figures. One hatf is written i, one third, |, two thirds, |, &c. 
The figure below the line shows th»^ number of parts into which the 
thing, or whole, is divided, and the figure above the line shows how 
many of those |>arls are signified by the fraction. The number below 
the line gives name to the fraction, and is therefore called the denom* 
inator; thus, if the number below the line be 3 the parts signified are 
thirds, if 4, /o«r/A«. if &. fifths, and so on. The number written above 
'the line is called the numerator, because it enumerates the parts of the • 
denominator signified bv the fraction. As theie are no limits to the 
number of parts into ^^hich a thing, or whole, may be divided, it is 
evident that it is possible for every number to be a numerator, or a 
denominator of a fraction. Hence the variety of fractions must be 
unlimited; 

The following table is uesigned to familiarize ^e pupil with the 
method of writing fractions. 

TABLE OF 



One half is writteu - 
One ih'.rd 
Two thirds 
One fourth 
^\vo fourths * 
Three fourths - 

One e:-'^ 

Two fifths - p 

Three fifths - 
i'otir fifths - * 



i 

i 
f 

3. 

A 
b 

f 

a 



FnACTWKS. 
Oi3e sixth is written « 
Two sixths 
Three sixths 
Four sixths 
FivesWths 
O..': .;*.venth 
Two seve^iiths - 
Three sevenths 
Four sevenths 
Five sevenths 



i 






29. 



FAMILIAR QUESTIONS. 



Six sevenths is written f 

One eighth - - ^ 

Two eighths - - f 

Three eighths - - J 

Four eighihs • • t 

Five eighths - - -I 

Six eighths - - 1 

Seven eighths r " i 

One ninth ' ' i 

Two ninths " " f 



Three ninths is written 

Four ninths 

Fife ninths 

Six ninths 

Seven ninths 

Eight ninths 

One tenth 

Two tenths 

Three tenths - 

Four tenths d&c. 
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Tb« aboTavtable contains only a few of the most simple and com- 
90D fractions ; but enough, probably, to make tlic pupil familiar with 
the notation of fractions generally. While learning the notation and 
numeration effractions, the pupils should be frequently eiercised in 
writing fractions from dictation, upon slates, c^ a black board In this 
way they may be very soon taught tocipress correctly, and with f/i- 
cUity any fraction proposed. /Vo/e— The numerator is sofuctliuei 
written before the denominator, as 1-2^, or 3 Sth^ss}. 

213. 1 If yo" can buy a barrelVvhat will i yard cost? 1 yard ? 1 J > 
.... . . \? 2i ? 

Whmi a whole number and 



•f fish for 4 dollars, how much ca 
you buy for 2 dollflrs.? for 1 do\ 
far ? for 3 dollars ? for 6 ? for 6 .•' 7 
8? 9? 10? 11? 12? 

2 What ismeantbyj?!iyj?|? 
4? i?i?i?&c (It) 

3. What part of 2 is 1 ? Ahr. J. 
4. What part of 2 is 2? A. 
J, or the whole of 2. 

When the numerator and de- 
nominator are just equal, it shows 
that there are as many parts in the 
fraction as the unit is divided in- 
to, and the value of the fraction is 
therefore one whole, or 1 

6. What part of 3 is 1 ? is 2 ? 3 ? 
6 Whatpartof4n l?is2? 3? 

7. What part of 5 is 1 ? is 2 ? 3? 
4? 6? 

8. What part of 6 is 1? is 2? 3? 
4? 6? 6? 



action are written together, ns Ij^, 
OP 2|, they are called a mi&ed 
number. 

13. If I of a yard cost 2 dollars, 
what will } of a yard cost ? 1 yard ? 
It ? 2 ? 

14 What is a mixed numb r ? 

16. If a bushel of wheat cost 
66 cents, what will half a bushel 

cost ? I ? I ? 

16 What does the denomi.iator 
of a traction signify .' 

17. What does the numerator 

signifv ? 

18 How would you proceed to 
give a person } uf an apple ? | ^ J ? 

19. How to give a person j of a 
dollar? how many cents would 
you give him ? 

20 When a fraction is written, 



9. What part of 7 is 1 ? is 2 ? 3 'l^fyig the number below the lini^ 
10. What is the value of -f ^called tiie denominator ? 



11. At 4 shillings a bushel, how 
lauch corn can be bought for 6 
jibillings?6?7? 8?9?10. 

12. If 4 Qf a yard cost 1 ibillini; 



21. Why is the one above it 
called the nnroerHtor ? 

22 At 16 ceoU a pound, what 
will 34 pouDds of iQdi sugar co^t ? 
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INTELLECTUAL ARITHMETI«, 24, 25. 



buv for 1 dollar ? 2 ? 3 ? .4 ? 5 ? 6 ? 



24« 1- Three are how mat y Duy 
time? 2? Aus J or once and j. 9. AtlOdoHarsahundred \\f ight, 
Whoo Ibe numerator of a fraction >*^^* V^^^ ^f a i>Ondred can you 
is laroer that, the r^enc fninator,Jt ""^ fo"" ^ *^o*'ai*? for.^? &? 7? 
is called au improper fraction, and ^^ In II, how many times 2? 
may be changed into a whole, or^-' 7? 6? 6? 

mixed nnmberby dividing the nu- *^- '" iJ» how many times 23? 
merator by the denominator. Ans. ^, or 11 time^i^j^. 

2. Four are how many -times 12. in 12, how many times 4? 
2.^ 3?-4? 6? 9.? 7? 13? 19.? 

3. Fivr are how many times 4.' 13 In 13, bow manv times6? 
3? 2? 1? 5? 4? 9.? 13? 17? 

4. Five are how many times 7? 14 In 16, how mfioy tiroes 5 ? 
Ans. -f, or 5 times ^. 4? 7? 10 ? 20? 

The number of times one num- '^- If you pay 16 cents for 13 
ber is contained in anoilmr is call-^PP'***' how much. is that a piece ? 
ed the ratio of one to the other. '^- I^'vide 21 applet equally a- 

5. If wheat be worth 8 shiniogs"^^"^ ^ boys, how many will each 
*a b*sl»iel, what is | of a bushel i*®*^*^^'® •' 

worth .^ J r' } ? {? 17. At 12 cents a poiinci, how 

6 If strawberries be worth 8 ^^^^^ **'"gar ^^an you buy for 18 
cents a quart, how many caa you <*"ts - *^ •' 32 ? 27 ? 1 ? 8 ? 3 ? 
auy for 9 cents.'* Ans. ]| qt. '® At ISdollarsaton, howmach 

7 At 8 cents a quart, bow nwi-.''ay can you buy for I dollar ? 7 ? 
ny can voa hoy for 10 G4>nt9 ? 12 ? 3 ? 17 ? 26 ? 30 ? 19 ? 28 ? 40 ? 

8. When hay is worth 9 dollars .1^- At 9 cents a pound, what 
a ton, what part of a ton can you'**'''* half a pouad cost ? 



25. I. How many thirds make placing onderthe mm the eommon 
a whole one? how many 4ths?denomiflator. 
6ths? 7ths?,6ths? 9th3? lOths ? 7 What is the sum of 2 ninthsof 

2. Uhat part of an apple is | ofa dollar and 3 ninjhs of a dollar ? 
on apple and | of an a|>f>le? Ans. In this case we should fir^t di- 
§ of an apple. vide the dollar into:9 equal parts, 

V^ hen two or more fractions which would be 9lhs, then take 15 



have the same namber for a de- 
nominator tbey are said to hav«>a 
eommon denomincUor. 

3. What part of an orange is J 
of an oran^-e and i of an orange? 

Avm f i>r 4. 

4. What 7>ftrt of a dollar is J ofa 
i3on«r and | ? ^ and | ? f and | ? 

6 What part of a foot is | of a 
footand|?|andf ?f and §? 

6 What i5 the sum of J and f ? 
of J and S?off and^? 

From these examples the puptf 
will |f>ercetve that fractions, faavinj 
the same denominator, are added, 
by adding (heir numeratorSi 9n(| 



parts, which wonld be 2-9ths, and 
3 which would be 3-9ths, and ad- 
ding them together their sum 
would be 6-9ths. 

8 What is the sum of 6-II^s 
and 3-lIths? 4-9ths rfnd 8-9ths ? 
7-I3th«5 and5I3ths? I-!9th and 4 
I9ths ? t2.25ths and F2-26ths ? 

9. What part of a mile ^re 2-7ths 
of a mile 3-Tths and l-tth of a 
mile ? 

to. What is the suio of ^ ofa 
yard 2-8th5 and j ? 

II. VVhat isthe sum of MOth,^ 
lOths dnd 3-K)th8 ? Ulth, 2*llths> 
3-If(b>a»dl4-lIths? 



i 



id. 27. FAMIUAR QUESTIONS. 



^t 



12. If a cuines be 28 shnUngs/Hthaof thi> farm and 6 T4tbs ? 
what part ofagiiiiKaare 4 itiil I7lb« &3*I7th9 ? 2n(hsS( S-llth 
Hngs and 7 Bbilktnisa ? 

13. A week is 7 days ; what paH 



15 
Dths 



6 

llths f 

What part of an hour are 2 

of ap hour and 7 I5ths? 8 



of a week ace 4 days and 2 days ?iI6ths & 6-l6tb9 ? 6-15ths k 4f5th8 ? 
3 days and 2 days ? 16. V¥iiat is (be sum of M:)tfa, 

K What part of a farm are 7r2-l3ths, 3 f3(bs,4 Idths & 2-I3ths> 



20. 1. ^ake | fron f, what re 
naios. 

2. Take J from 2-4tbs, what re 
mains ? from I ? 

3. What Is the differeitee h(^ 



!0. 4 cask containiogll fifteenths 
>f a b<irrel, spniag a )'*ak and 5 
fifteenths ran oat, how maoh ra- 
in dined in the cask ? 

II. A man bavini; a pound of 



tween I fifth of a dolUr and 3 fifths tea, lost | of it, how mach had ha 



of a dollar ? 
5 sixths ? 



between 2 siiths and 



There is a post I fifth of 
4 Take 3 sitirantbs of an orangelwhich is in the maa, 2 fifths in the 



from 6 sevenths, what remains ? 



vater, and the rest above ; how 



6. From 1 aipple take 4 of an ttiuch is there above the wfiter ? 



apple, what remains 

6. From 1 pear take I of a pear, 
what remains ? 

We must first divide the pear in 



them, Ihsre will be I-3d left. 

7. From I dollar take | of a dol- 
lar, what remains ? 

8. From % of a jprise take }, 
what remains ? 

From these examples it wiU be 
seen that the difference between 
two fractions whose denominators 
are equal, is tae di^Terenee of the 
numerators placed over the com 
non denominator. 

9. Two men drew 9 thirteeaths 
of a prize ; one man's share was 4 
thirteenths, what was the others 
share ? 



left? 
12 



13. A o^vRs 4 twelfths of a prist, 
B 6 twelfths, and C the remainder, 
what is C's share f 

14. What part of a guinea is the 



toddsand (hen, taking away 2 of difference between 4 shillings and 



7 shitlina^s ? Aus. 3 twenty*eightha 
of a guinea. 

16. An eagle is TO dollars, what 
part of an eagle is the difference 
between 3 dollars and § dollars ? 

16. What part of a week is the 
difference between 1 day and 7 
days ? 

17. What part of a foot is tha 
difference between f of a foot and' 
} of a foot ? • 

18. What part of a mile is the 
difference between 19-28ths of a 
mile, and 7-28i hji of a mile ? 



27. I. If you divide a pint of] 6. ir6 oair of shoes cost T2 dot- 
plums equally between 2 boys, iars, what part oi 12 dollars will I 
what part of them will each have ? pair cost ? 2 pair .' 3 pair ? 4 pair f 
Ans. i. 7. What id l-6th of 12 .' 2-6ths of 

2. Divide 6 apples equally be- (2 ? 3*6th^ ? 5-6ths ? 

tween 3 boys, what part will each 8 If 4 lemons cost iO cents, 
bave ? Ans. I- what part of 10 cents will I lemon 

3. What is ( of 6.' } of 6 ? eost ? 2 lemons ? 3? 

4. If 3 yards of cloth cost 9 dol- 9 What is i of 10 f | of 10 ? } of 
Iars, what part of 9 dollars will i 10 ? 

yard cost ? 2 yards ? K). If 3 sheets of paper cast lH 

5. What ie jr of 9 ? t of 9 ? «eats, what part of 12 peats wiH I 



M INTELLECTUAL ARITHMETIC. 28, 

theet cost ? 2 shoots ? 3 Mheets P Ipound) what will 2 pounds of loaf 
II. What is } of 12 ? } of 12 ? 3 sugar cost ? 3 ? 4 ? 6 ? 6 .^ 



dds of 12 ? 4-3ds of 12 .' 

12 If 6 barrels of cider cost 15 
dollars, what part of 15 dollars will 
one barrel cost ? 2 barrels ? 3 ? 4 ? 



16 ? 3 5ths of 15 ? 4-5tbs of 15 ? 

14. If I yard of cloth cost | uf a 
dollar, what will 3 yards cost ? 
and )? Sand }? 

15. If one orange cost J of a 
shilling, what will 2 oranges cost ? 

16. At one fifth of a dollar a| 



17. If ^ of the length of a pole 
be 3 feet, what is the whole length 
ot the pole ? 

18. If I of a guinea be worth 7 



13. What is l-5th of 15? 2-5th of shillings, what u the worth of m 



whole guinea ? 

19. If one fifth of a crown be 
worth 22 cents, what is the wortk 
of a whole crown ? 

20. If } of a bushel be 4 quarts, 
how many quarts are there io a 
bushel ? 



28. 1. If I have 9 apples and 



divide } of them equally between whole would that be ? 



3 boys huw many do I give them 
apiece ? 

2. I r f 9 are how many times 3 ? 

3. A man having 12 hundred 
acres of land reserved l-6th of it 



had he left ? what part of the 



9. Henry had 15 cents and spent 
f of them bow many did he spendf 
how many had he left ? what part 
>f the whole ? 

10. A boy had 30 cents and paid 



for himself and divided the rest of 5 6ths of them for 5 oranges, bow 



many 



it equally between 5 sons, how 
much did each receive ? 

4. 5-Oths of 12 are how 
times 2 ? 

5. ^ of 16 are how many times 
2? 3? 4? 

6. 4-7ths of 21 are how many 
times6.' 4? 3? 2f 

7. o-9ths of 27 are how many 
times 7? 5? 10? 3? 2? 

8. George had six apples and 
gave I of them to Henry, how ma- 
ny did he give him? how many 



much were they apiece ? 

11. A lad had 45 pears and sold 
2-5ths of them for 27 cents, how 
much was that apiece ? 

12. Charles had 36 plums 7-9tb8 
of whieh he divided among 4 of 
his playmates, how many did each 
receive ? how many had Charles 
left ? what part of the whole ? 

13. If 3 men will do a piece of 
work in 12 days in what time wlH 
2 men do it? 



29. I. Which is most ^ of an 
apple or } of an apple ? Ans. J ofjto 
an apple. 

2. Why? Ans. Because the) 
greater the number of parts a thing 
is divided into the less those parts, 
or because it takes 3 thirds, but on- 
ly 2 halves to make an apple. 

3. Which is most | or l-6th ? 
I.5th or I orM4th? 

4. Why is i more than I ^th ? 

5. What part of an apple is } and|3 
i of an apple ? Ans. i of »q ap- 



Why ? Ans. Because } is eqaai 

2-4thsand 2-4ths and ^ are |. 

6. Howtnany 6tbs of an apple is 

of an apple? {of an apple F 
Ans. 2-6ths, and 4-6tbs. 

7 How many eighths of a dol- 
lar is 4 of a dollar ? i of a dollar i 
i of a dollar ? 

8. How many 10th s of a dollar 
is i of a dollar ? J of a dollar ? f 
of a dollar? I-5th of a dollar? 

5ths of a dollar? 4-8ths of a dot-* 
lar? 



I 9| Wh»t part of a dollar is | «f 



90. 
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« dollar «iid ^sixths of • dollar? 
10. How maay IStbt of a mile 



ia I of a mile? l^sixth of « Biile,qrod, or 9-thirdf of a rod? How 



^and l^siztb of a mile ? 

Jl. What part of a mile are^ 
of a mile and | of a mUe ? Aos. | 
is 3-sizth8 and | is 2-dixths ; 3- 
-sixths and 2-Bixtha are S-sixths. 



13. James gave to Peter 4 of an 



have more than Peler ? 

13. Which is most S-fifths of a 



much? 

14. What part of a shilling are 
l-sixth of a sbtlliagf and !*seveQtii 
of a shiUiDv? 

15 Whath it the sum of l-6th 



12. How much more is } than and l-7th? the difiemoe of l-6th 



«pple, and to George ^-sixths of l-3d, 1'4tband l-Sth of aa Hpple? 



en apple, how much did he give to 
both ? What part of the apple had 
lie left? Hew much did George 



and 1.7th? 

16. What part of an apple are 



2-5»hs, l^th and l-Tth? 
2-8th8«ad6-l0th8? 



l-7tb, 



30. By the pveceding mrtiGle|gain i£we divide the terms of 3« 
it has been seen that fractions t^hs by 3 the qiiotient is also | ; 
mnst be brought to express simi«^ thus we have 4-16tbs and.3-12ths 
Ur parts of the some whole^ or, in reduced to the common uenom in- 
other words, must be reduced to a alor 4. The same may often be 
common denominator, and then offeoted by multip]5ing the terms 
we may add or subtraot the nu- of one or both the fractions. 



merators as whole numbers. — 



7. Reduce 5-lOths and ll-]5th8 



When it is not readily se^n what to a common denominator? 3-7ths 



the common denominator is, one 
may alway be found by multiply- 
ing all the denominators together. 

1 . Ii is how many tenths ? 

2. One fifth is how many tenths? 

3. Reduce i and l-5th to a com- 
mon denominator. 

4. Find a oommon denominator 



e^ths? 1.4th and 6.8ths? l-7th 
«nd 3.14ths? 

5. What is the sum of } and 
S-5ths? 3.4ths and 2.6th9? 1.4tb| 
nnd 6-8th8? 2.7th8 and 3-14the? 



and €-21? 1- 5th, 4 and 16.90th8? 

8. What is the sum of 5-10th8 
andll-15ths? 3-7ths and 8-21? 
l-6th, 4.10th8 and t«-20ths? 

9. What- is the difference be- 
tween 5-10th8 end ll-15ths? 3- 
7ths and 6-21 ? 

10. Peter had 3-7tbs of a pear 



for l-third and 2-5ths? 3-4ths and and gave S-9ths of what he had to 



George, what part of a pear had 
he left^ 

1 1 . 2>9ths of 3-7ths is what part 
of I? 

12. ) is how many 4ths ? €ths ? 



6. What is a common denomin- Sths ? lOtha? IStbs? Idths? 20ths.^ 
etor of 3.12tfas and 4*l€ths? i 13. ( is how many 6thfl? 9ths? 

The numerator and denomtna-|27ths? 24th8? IStbs? 12ths? IStbi.' 
tor of a fraction are called itsjSlths? 

terms. If both the terms of aj 14. i is howmanv Btbsf ISths? 
fraction be multiplied, or divided] 
-by the same number, the value of 
the fraction is not altered. Thus 
if we divide the termtf of 4-16ths 
(Ex. 6) by 4the quotient is 1-4tb, 
«nd t-4th if equal to 4-16th8. A- 

6 



leths ? 20ths ? 27ths? 2dths? 32nds> 

16. i and ^ ere how many 4ths? 
leths? 12ths? 20th«? f^4ths' 16ths? 

17. 2- thirds nnd 1-6th are how 
manydtfa's? ISths? imha?24Uli? 
30th8 ? 36th8 ? 
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31. U A man bought 2} 
pounds tea of one man I'or ^2i dol 
Jars, and 5 | poundi of another for 
5| dollars, bovr much did he buy? 
What did it cost? 

2. In 2j| hovr many halves ? Ans. 
5 hair es, or 5-2* 

3. In 2 3-4th8 how many 4th8? 
Ans. 11-4ths. 

^4. When is a fraotion called 
improper ? 

5. Is n-4ths a proper or am im- 
proper fraction ? 

6. Reduce 4 3-7th8 to an im- 
proper fraction. 



proper fraction* 

8. In 1 1 how many thirds ? Ans. 
33 thirds. 

9. Why? Because, as there are 
3 thirds in one," there *mu8t be 11 
times 3 thirds or 33 thirds in 11. 



make one dollar there wiA be as 
many dollars us j20s in 199, or 9 
19*20th dollars. Hence to find 
the value of an improper fraction 
in a whole or mixed number, we 
have only to divide the numera- 
tor by the denominator ; the quo- 
tient will be the whole number, 
and the remainder, if any, placed 
over the denominator will be the 
answer required. 

16. A person divided a dollar 
between feurl>egg;ars, to the first 
he gave half of a dollar, to the 
second a quarter, to the third one 



7. Reduce 6 4-5tb8 to an im- sisth, and the rest to the fourth. 



what part of a dollar did the 4th 
receive ? How many cent did each 
receive ? 

17. A boy gave to another boy 
half of an apple, to another one 
third, another une fourth, and to 



10. In 20 how many 4ths ? 5ths?|another one fiAh of an apple, how 
6ths? ' Imuch did he give away in the 

11. Reduce 4 2-thtrds to an im- whole ? 



proper fraction 

12. Reduce 123-5tb8 to an im- 
proper fraction. 

13. Reduce 4| and 5 l-^th to 
improper fractionp-to a eommon 
denominator — ana find their sum. 

14. 4 3-51hs and 5 l-5th are 
how many 20ths ? 

15. 1n199-20thsofadollarhow 
many dollars? Ans. As 20-20th8 



18. How many 1-60ths are i^ i,. 
Jand l-6th? Atis. 77-60lhs or 
I l7-60ths. 

19. How many guineas are 2 
l-5th guineas, 33-5ths and 5 I -5th 
guineas ? 

20. 2 l-eths, 3 3-5ths and 5 U 
5ths are how many 1 -SOths ? 

21. 65-30ths, 108 30ths and 
121-30ths are how many Is? 



1. A boy paid away sev- 

en^ents, which were half of all he 
had ; how much had he ? 

2. A boy gave 5 apples to his 
sister, which were one third of 
all he bad ; how many had he at 
first ? 

3. A man spilled 4 gallons of 
brandy, which were two thirds of 
all he had ; how much had he ? 

4. Sarah is 6 years old, which 
^ is one quarter the age of her el 



5. John is half as old as James, 
and James a third as old as Ru« 
fns, whose age is 30 years ; how 
old is James ? bow old is John ? 

Q. A post is one eighth in the 
mud and six feet above it ; what 
is its length ? 

'7. A post is four sixths in the 
mud and 10 feet above it ; what 
is its length ? If four sixths are in 
the mud, two sixths are above it. 
If two sixths are 10 feet, 4 sixths 



desl slAer ; what is the sister'slare 20 feet, and 10 and 20 are 30* 



age 



I Ans. 



93. 
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8. Tq a certain fehool 12 study 



jjreography, which are one thira of grammar, and 6 learn geography ; 
l(he«Beholar9 ; how many scholars »^"" •««.«>» u^hnUra ata ih*.r« ? 



$re there? 

9. A post is one quarter in the 
*oa<l,one half in the water, and 5 
^eet above the wat^r ; what is its 
longtb ? 

10. A post is one sixth in mud, 
on« third in water, and 12 feet a* 
oove the water; what is its length? 

11. Ill a certate school 1 third 
of the pupils learn to read, I qoar- 



ter learn arithmetic, 1 sixth learn 



how many scholars are there ? 

12. What namher is that fropi 
which if 6 be subtracted 2 thirds 
of the remainder will be foai ? 

13. tVhat number is that ^hicb 
being increased by 1 haU and 1 
third, itself will be 22 f 

14. What number is that whose 
third part exceeds its sixth part by 
three? whose i part exceeds 4ls ^th 
part by 4 ? 



SECTION V. 
TABIiBS 

OF THE DIFFE&EKT DSNOMINATIONS OF MOHEr, TIME, WBIGBTQ, 

AI^D MEASURES IN COMMON USE. 

MONEY. 



/. FEDERAL JilOXEY. 

DENOTED DY |. 



10 mills, m. make 1 cent, ct. 
30 cents ^ 1 dime, d. 

10 dimes ^ 1 dollar, doZ. 
10 dollars ^ 1 eagle, £. 



mills JO cents I 


dimes. 


dolls. 


100 


10 


1 




1000 


100 


10 


1 


10000 


1000 


100 


10 



eaglci. 



//. EJmLISH MO^TEY. 



4 farthings, qrs, make 1 penny, d 
12 pence ^ 1 shilling, «. 

20 shillings make 1 pound, I, or fi. 



qrs. 4 

48 

960 



pence 1 
12 
340 



shilt. 
1 
20 



pound 



MONEY. 



33> The abpve denominations 
<>f Federal Money are authorized 
by the laws of the United States, 
but in the transaction of business 
we seldom hear any of them men- 
tioned but dollars and cents. 
Hence the following may be use- 
ful. . 

25cts. make 1 quarter of a dollar. 

60cts. 

75 cts. *^ 3 quarters of a dollar. 
lOOcts. « 1 dollar. 
A coin is a piece of metal stamp 



of gold, the eagle, half-eagle, and 
quarter-eagle. Jive of silver, tlie 
dollar, half-dollar, quarter-dollar, 
dime and half-dime, and tw9 of 
copper, the cent and half-cent. 
Of the small foreign coins current 
in the United States, the most com- 
mon ard the N. £. four pence half 
Vptnny or N. Y. sixpence worth 
Iflaalf ofa dollar. 6 1-4 cents, the N. E. nintpenee^ 
" " or N. Y. shilling worth 12 l-% 

cents, the pisictretn worth 20 cents, 
and the halfpislareen worth 10 



«d, and haring a legal value. Thetcents. The value of the several 
«oins of the United States are <ftre« denominations of English money 



3S 



TABLSS. 



^ 



HL TIME.- 



6d seeotttU, t. make 
60 miaates ** 
24 hours 

7 days 
dlS5id.Qr5S5.25dot 
^5 (/«• 6 Ar». 1 year. 



(I 



1 minute, i»w 
1 hour, hr. 
1 day, <f V 
1 week,, wk. 



yr. 



t.60 

3600 

86400 

604800 

31557600 



n. 1 

60 

1440 

10080 



525960 8766 



hrs,* ds. 
1 
24 
168 



1 

7 

365i 



wk. 






18 different ia difiiereat places. A 
dollar is reckoned 48. 6d. ia Kag;- 
laod, 58. in Canada, 6s. in Keir- 
Sog^land, \ irg^inia aud Kentucky, 
89. in New -York, Ohio and North 
Carolina, 7s. 6d. in Pennsylvania, 
New- Jersey, Delaware and Mary 
land, and 48. 8d. in South-Caroli- 
na and Georgia. 

QUESTIONS. 

1. How many mills in one cent? 
2? 3? 4? 5? 6? 7? 

2. How many cents in t dime ? 
2? 3? 4? 5? 6? V 8.'' 9? 

3. How many dimes in one dol- 
lar? 2r3?4?5?6?'7?8?0? 

4. How many dollars in one ea- 
gle ? 2? 3? 4? 5? 6? 7? 8? 9? 

5. H9W many cents in half a 
^me ? a dime and a half ? 

6. How many cents in one^dol- 
lar? half Mlar? quarter^ 

7. How many dollars in a half 
eagle? in a quarter? 

8. How many farthing in one 
penny ? 2? 4? 3? 6? 7? 6? 

9^. How many'pen«e in i shil 
ling? 2? 4? 3? 5? 7? 6? 



10. How many shillings in oae 
pound? 2? 4? 6? 3? 5? 7? 

11. How rnnny shillings ia laU 
a pound ? ond fourth ? 

12. How many half oenti ia » 
dime ? 2i 3? 5? 4? 6? 

13. How many cents in 2 foar- 
pence half-pennies ? 

14. How-OMiny cents inSniae*^ 
pences? 3.* 4? 6? 8?: 

15. How many ninepence in a 
half do^ar? in a dollar? 

1 6. How many pistareens in one • 
dollar ? 2? 3? 

17. What is a coin ? What are 
the gold caios of the U. S.?thesiU 
ver coins ? the copper coins ? and 
tl>e value of these coins in Fedemi 

18. Name soBse «f the foreign 
coins and their valcres ? 

19. How is a dollar reckoned in 
English money in dif^reot place9^ 

20. Repeat the tables of money 
and the contractions by whioU 
the denominations are denoted. 

21. How is Federal Money de- 
noted t 



months. 



TIME. 
34. The yeft>r is commonly di-|year. Such years are called Bis- 
Tided into 1^ months, as in the fol^ sextile or Leap years. To know 
lowinj? table, calleA Calendar whether any year is a common or 

Leap-year^ divide it by 4, if noth- 

dai/j. iug remain, it is Leap-year, but if 

31 1, 2 or 3 remain, it is 1st 2d or 3d 

31 after Leap-year. The number of 

30 days in the severftl nionths may be 

31 called to mind by the following^ 

30 verse. 

31 Thirty days hath September, 
Another day is added to Febru-^April, June ami November, 

ary every fourth year; making 29 All the rest have thirty-one, 
days in that months and 366 ia theiEUeeptiog February alone. 



Jfo, 


da^^ 


JVo. 


Jan. (y 


31 


July 6 


Feb. 1 


28 


August 7 


March 2 


31 


Sept. 8 


April 3: , 


30 


October 9 


May 4 


31 


Nov. 10 


June 5 


30 


Dec. 11 



S4. 



TABLES. 



» 



WEIGHTS. 
IF. TROY WEIGHT. 

S4 grains, ^r«. make 1 peiiny weight, pu^/.|s;ri.34|pwti.l|oe. 
SO penny weights ** 1 ounce, omA 480 20 1 

12 ounces "* I poand, lb.\ 5760| 240| 12 

V. APOTHECARIES WEIGHT 

20 grains ^r. make 1 scruple, <c. 

3 scruples *• 1 dram, dr. 

8 drains ** 1 ounce, ox. 

12 ounces " 1 pound, lb. 



ffrs.20. 
* 60 


6C. 1 

3 


drms. 
1 


OZ 


^80 
5760 


24 
280 


8 
96 


1 
(2 



lb. 
1 



lb. 



Which hath twenty-eight, nay 

more, 
Hath twenty-nine one year in four. 
The trne solar year consists of 
305 days 5 h. 48 m. 57 s. or nearly 
to 365 1-4 days. A common year 
is 365 days, and one day is added 
in Leap-years to make up the loss 
of 1-4 of a day in each of the three 



pi eceding years. This method of year usually divided ? 



reckoning was ordered by JoUns 
C»9ar, A years before the birth 
of Christ, and i§ called the Julian 
^count, or Old Sti/ie. fi ut as the 
true year fell 11m. 3 s. short of 
365 1-4 days, th$ addition of a day 
every 4th year was too much by 
44 m. 12^. This amounted to one 
day in about 130 years. To cor- 
rect this error, Pope Qregnry, in 
1582, ordered that ten days should 
be f truck out of the Calendar, by 
calling the 5th of October the l5th; 



3. How many minutes in one 
quarter of aa hour ? one half hour? 
one third of an hour? one hour and 
a half ? 

4. How many hours in 2 days ? 

5. How many days in 2 weeks.' 
in 3? 4? bi 6? 

6. How many days in a year ? 

7. Into how many months is th^a. 



8. What are they called? 

9. Name them in their order, 

10. How many days in each f 

1 1 . What is said of February f 

12. What is meant by Bissex- 
tile or Leap year ? 

13. How can you ascertain 
whether any year is a leap year or 
not. 

14. Repeat the verse by which 
the number of days in each month 
may be called to mind. 

15. What is the true length of 



and to prevent its lecurrenee, he the solar year? 

ordered that each succeeding een- 16., What is meant by the Ju- 

tury, divisible by 4, as 16 hundred, lian, or Old Style ? 

20 hundred aud 24 hnudred,should 17. How much does this differ 



be Leap years, but that the cen- 
turies not divisible by 4« as 17 
hundred, 18 hundred and 19 hun- 
dred, should be common years. 
This reckoning is called the Greg- 
onan or J^ew Style, The New 
Style differs now twelve days Irom 
the old style. ^ 

QUESTIONS. 

1. Repeat the tabl6 of time. 

"2. How many seconds in two 
sniutttes ? half a minute? one fourth 
•f a mioute? 

.7 



from the true year ? 

18. What was the consequence? 

19. Who corrected it? 

20. What was the new reckon- 
ing called ? 

21. What was done to keep the 
same seabon upon the same day of 
the month for the future ? 

22. What would the difference 
now be between the old and new 
style ? 

23. Is the present year a bissex'* , 
Jtile Of soi&mon year ? 



3« 



tabjubi; 



^ 



VL AVOTRDUPOISy OB CQMJUOJf WEIOHT. 



1$ drains make 
16 ounces^ *' 
sapouncb '' 
4 quarters" 
■20 hundred " 1 ton. 



1 ouACei oz, 
1 pound* lb, 
I quarter, qr, 
lbundred> cwl. 



dr. 16 
2561 
7168 
Z^12 



ton, 573440 



oz. 1 
16 
44&t 
1792 



35840 2240 



lbs. 

1 

28 

112 



qr6.lcwt. 



80l 



1 

20] 



ton 



WEIGHTS. 



Tli« ^rigfinal sttiEidard of 
all our weii^ts wasa eorn of wheat 
taken from the middle of the ear 
and well dried. These were cal- 
led grains and 3^ of them made 
otke pennyweight. But it was af- 
terwards thought sufficient to di- 
vide this same pennyweight in(o 
24 ec^oal parts, still calling the 



2. How many grains in 2 pen* 
nyweights ? 3? 

3. How many pennyweigMs hk 
bounces? St 4? 51 

4. How many ounces in two 
pounds? 3? 52 6? 4? 7? 

5. What is the table of Apothe- 
caries weight ? 

6. How many scruples in three 



parts grains^and theee are the ba-|drams ^ 2? 4.^ 6? 51 7^ 
sis of the table of Troy weighi^ by| 7. How many drams in 3 oiur- 
which are weighed gold, silver and ces ? 2? 4^ 6? 5? 7? 
jewelry, j^poihecaries weighty is 
the same as Troy weight, only 
having different divisions between 
grains and ounces. Apotbeearies 
make use o{ this weight in eorn- 
pounding their medieinesybut they 
buy and sell their drugs by Avoir- 
dupois weight. In buying and 
selling coarse and drossy articles, 
it became customary to allow a 
greater weight than that used for 
nnall and precious articles, & this 
.'Custom at length estdbhslied the 
Avoirdupois, or commoa weight, 
by which all articles are now 
weighed, with the foregoing excep- 
tions. Avoirdupois weight is about 
one sixth jiart Imore than Troy 
weight, a pound of the former be- 
ii!^^ 7000 grains, and of the latter 
6760 grains. In buying and sel- 
ling by the hundred weight, 2t} 



pounds have been called a quar- and sell their dnags I 



ter, and 1 12 pounds a cwL but this 
practice oi grossing, as it is called, 
IS now pretty generally laid aside, 
and 25 pounds are considered a 
quaiter, and 4 quarters^ or 100 
pounds, a hundred weight. 
QUESTIONS. 
I. What is the table of Tvoy 
weight f 



8. What is the table of oommoB • 
weight f 

9. How many ounees in two 
pounds f 3? 4? 5l 6? 

1 0. W hat was the original «taa^ 
dard of our weights ? 

1 1 . What were these calle4 ^ 

12. How many of them were 
called a penny weight ^ 

13. How was this penny weight 
afterwards divided i 

14. What were these divisions 
called? 

15. Ofwhattabiedo these grains 
form the basis ? ^ 

16. What things are weighe(| • 
by this weight ? 

17. How does Apothecaries 
weight differ from Troy ? 

18. What I se is made of tl^i» 
weight ? 

19. How de Apotbeearies buy^ 



20. How did Avoirdupois weight 
originate ? 

21. What articles are weighed 
by this weight? 

22, What is the difference be- 
tween Troy & Avoirdupois weight* 

^. What is mea^ by grossing 
weight ? 
' ' 24. Is this now often practised d 



tables; 
"^ measures, 

riL LOJ^TQ MEASURE. 
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3 barley corns 
12 inches 

3 feet 
5iyds. arl6ia 
40 rods 

8 furlongs 

3 miles 
69 I -5th miles 
360 degrees 



make 1 inch, 






« 



«( 






in. 

1 foot, yi. 

1 yard, yd» 
1 rod or pole, rd. 
1 furloiig, fur, 
1 mile, mi. 

1 league, lea, 
1 degree, deg. 
1 circ. of earth. 



m. 



12 

36 

198 

7920 

63360 



ft. 1 

3 

16| 

660 

5280 



rd. 



1 
40 



fur 



mi. 



yds. 
1 
5 
220, 

1760.320 
7.92 in. make one link, 
25 li. 1 rod, 
4 rd. or 100 )i. 1 chain, cka, 
80 chains 1 mile> mu 



1 

rd. 



nil. CLOTji MEASURE. 



2 l-4iQchM make 1 nail, na. 
4 naila •* 1 quarter, qr. 

4 quarters ^^ \ yard, yd. 



3 quarters make 1 ell Flemish, E. F. 
6 quarters '* 1 ell Eng^Iish, E. E. 
37.2 in. •• 1 ell Scotch, E. S. 



144 inches make 1 sq. i^oi^fi. 

9 feet 1 sq. yard, yd. 

30^ yards 1 sq. rod, rd 

^yH feet « 1 sq- rod, rd 

40 rods " 1 roodr ro. 

4 roods ^* 1 acre, acr. 



IX. SqUARE MEASURE. 



m. 144 

1296 

39204 

1568160 

6272640 



ft. 1 
9 

2721 
J 0890 
43560 



yds.lrds. 

1| 
30 

1210 

43401 



1 

40 

160 



ro. 



1 

4 



10 sq chains make 1 acre. 



mi. 



640 acres *^ Isq mile, mi|6400 chains make 1 iq. mile, 



X 
acr. 
mi* 



X SO LID r OR CUBIC MEASURE. 



1728 inches make 1 foot, ft. 
27 feet « 1 yard, yd. 
128 feet « 1 cord, cor. 



in. 1728 

46656 

221184 



feet Ityard 



27 
128 



m 



cord. 



40 ft. of rooad timber, or 50 ft of hewn timber, make 1 ton, (a 



XL WIJSTE MEASURE. 



4 gilk, ^^make 1 pint, pt. 
2 pints *' 1 quart, qt. 

4 quarts ^* 1 gallon, gal. 
31 J gallons " 1 barrel, 6ar. 
2 barrels make 1 hogshead, ^/uf. 
2 hogsheads make 1 pipj^H p- 
2 pipes " 1 ton, t. 



c. 28 J pt. 1 
in. 574 2 
231 8 
7276^ 252 
14553 604 
29106 1008 
58212 2016 



qts.lgal. 
1 



4 
126 

252 

504 

1008 



or 
pa 



1 

31^ 1 

6;3r 2 1 



126 
252 



4 

a 



cr 



2 
4 



no 



3 



2i 1 



Xn. BEER MEASURE. 



2 pints make 1 quart, ^.Icub. 70^ 

4 quarts " 1 gallon, gal.\ in. 282 

36 gallons" 1 barrel, har.\ 10152 

. 4S^ galloiia '' 1 hogshead, IM.\ 1 5228 



qt. 



1 
4 
144 
216 



gal [ba 



1 

36 
54 



hhd 



^ii t 



Xm. BUY MEASURE. 



t jHnts, pit' make 1 quart, 
4 qaartB f " 1 gallon, gat. ii 
' 8 quarts " 1 peek, pk. 
4 peclu " I bushel, bu. 

CbOBhole " 1 quorlor, gr. 



4 quartera 



1 chaldron, cA 17303 .3 1 



30, The original iluulara 
EoslUh Iod; meaiure wai a bi 
1e; com lilcen rrom the middle 
the ear and well dried. Thre* 
vf th»e in lenglh, vera called an 
inch, and Itiea the bthen ai ia th« 
table. Long measure ii employ- 
ed for denvtin; the diataace. ni 
placo, and fnr meaiaringp aoj 
thing where lenstb only a ecu- 
cerned. Wbea meaiure i> appli- 
ed (o iDrfaem, where length and 
breadlfa are bolli coacerned, it i; 
called tquara meature. A >qUare 
inch it a square meaauringaainch 
on every aide. The (able of 
tquare meature ia made rfnm that 
of long mesaurc by multiplyiag 
the several uuiubars of the lallet 
into tbemielrea. Thug^ ISitiches 
Art a foot in length, a iquare fool 
then 11 a aquare nbich meaiuret 
one fcKit or ISinrheion every liile, 
endeoauias 13X1^=144 square 
inches. 3 feet in length make a 
j j I yard j a tquare y»fd is 

! L- J feet on each tide i but, 

I I I I auoh a tqnure cootaioa ' 
i,ct Jig.-) niTii~ (3X3=ff) iquarc. 
maaturin; a foot on each tide, oi 
9 iquare faeti and nhen we ta; 
that > tnr&ae contaiua ao man] 
■quare Teet, or tquare yardi, wi 
tnaaatbst 'he lurface it equal tu 
•uuh anomheror squares me 
jnsafool.or ayanl,onpach 
WheDmeaaarei) a|j^lied to 
whicli have leaglh, breadth and 
lhickDeH,iti> called soliil; <ir cu- 
bic measure. A solid^ach is a 
■ bod;, or Mo«l[, haying six aidea, 



!Hch ofwhidiii an inch sqnare, 
ind the number oTiuches in a aolid 
bat ia equal to the number ofauch 
blockalbatwould be required to 
e a pile a foot aquare and b 
high. Now it would requirs 
l44blockt ti 



inch high. Hen 



etori 



>eth* 



pile twelve iocheg high would n 

quire twelve timet I44=)7S8 

block! or inchea. In like manner 

'ould require 9 aolid blocki a 

. eKeh WBT to cover a square 

J to the height of one foot, and 

met 9=37 to raise it thre« 

, or make one solid yvd. 

This will be obvious from da in* 



3ft 
ipectjon of the diagram. Th« 
cord of wood ia aometimet cnlled 
Ight feet, lu thia taae four feet 
I length, four in breadth, a ad one 
I heighl=lG Bolid feet ia celled 
ne foot ; or eight feet in length, 
>ur in breedLli and ail inchea in 
eight, a foot, that is, l-81h of a 
)rd i9 called ooe foot, S-Sths, two 
feet, jcc. la measuring leads, 
I'oadi, &c. the diilaucea are usuul- 
ly taken in chaiaa and tiaks. la 
ordinary buiiaeie, feet and inchea 

■re the aio^t oommoa' meafuraa. 



3t. 



TABLES. 
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Many mechanics, Ii6i»er«r, now. 14. How many nails in a yard ? io 

take diffiensioDs in feet and tenthaj half a yard ? 

of a foot, ibslead of inches, and ir 15. How miny qaarters in two 



all would do tbe Fame, they wonid 
find all theif calculations much 
more simple and easy. By forty 
'fcetof round timber, in the table 
of solid measure, is meant so much 
roand timber as will malce forty 
ftet afterit is squared. 

QUESTIONS. 

1. What is the table of long^ meas- 

ure? 

2. How many rods in a mile ? 

3. How many yards in a mile ? 

how many feet ? 

4. How many inches in 2 firat ? 
. in a yard ? 

5. How many feet in two rods 

three? four ? 

6. 'How many farlo:>g8 in two 

miles? 3? 5? 4? 6 ? 

7. liow man/ miles io 3 leagues ? 

5? 7? 8? 
B, How many inches make one 

link? S? 3? 
$4 How many links in a rod? IS? 3? 

4?5? 
-10. How many links In one chain ?| 

how many rods ? 
11. How many chains in a mile?; a solid foot i 



yards? three? 
(16. How many qt^arters io two £• 
ells? tbi^eo? 

17. What was the original stand- 
ard of long^ measure? 

18. What Is the ose of this meas- 
ure? 

19. In messiiring; lands, &c. how 
are distaooes taken ? 

^. What is meant by a squnrt 
inch? a square foot? a iquar* 
yard?' 

21. What do we mean when wo 
say that such a surface contains 
so many square feet« or yards ? 

22. Repeat the table of squara 
measure. 

23. How is this table formed? 
i24. How many sqtiare chains 

make an acre? a mile ? 
25. How many diinensions hu 

square meastire ? 
S6. When measure it applied t« 

things which have length, 

breadth and thickness, trhat is it 

called ? 
27. What is meant by a solid inch? 



in half a mile? one fourth? one 

eighth ? 
1^ How many chains iu a furlong? 

two? three? four? 
13. What is the table of cloth 

measure ? 



28. Repeat the table of solid 
measure. 

29. Explain the method by which 
tb^ table is formed. 

30. How h the cord sometimea 
considered ? 



MEASURES OP CAPACITY. 



3^. Fc«ir pounds Troy weight 
of wheat gathered from the mid- 
dle o> the ear and well dried were 
called one gellon, and this was the 
original standard of all English 
measures, both liquid and dry, and 
this was the same as Che present 
wine gpallon. But in time it be- 
came castomary to use a larger 



lished the beer measure, which 
bears about the same proportioa 
to wine measure tiiat avoirdU'* 
pciise does to troy weight. The 
dry measure was also made larger 
than the wine measure, and was at 
length established at about a meaa 
between wine and beer measare. 
By wine measure are measured 



measure in selling cheap liquoraJwine, all kinds of spirits, cider^ 
and this custom at length estabJrinegor, oil« &c; By beer meat. 



» 



TABLES. 



♦i- 



3v* 



xjr. cmcVLAR j^easure. 

60 seconds, " make 1 minute, ' 
€0 minutes " 1 degree, ® 
30 degrees " 1 sign, s, 
1j2 signs, or SCO** 1 circle. 



"60 


'1 


' o 


8. 


3600 


60 


1 




108000 


1800 


30 


1 


1296000 


21600 


360 


12 



<9 

5* 



Cre are measured ale and beer, and 
bj dry measure are measured all 
kinds of dry goods, com, grain, 
salt, roots, fruit, &c. A standard 
bushel is 18^ inches diameter 
and 8 inches deep. The statute 
bushel for measuring coal, ashe^ 
and lime, in Vermont, contains 38 
quarts, or 2553 .6 cubic inches. 

QUESTIONS. 
1. Repeat the table of wine meas 

uro. 
J?. How many cubic inches in a 

wine gallon I 

3. How many pints in a gallon ? 
gills? 

4. How many quarts in eight gal- 
lons — ten, twelve ? 

6. How many hogsheads in a ton? 

6. Repeat the table of beer meas- 
ure. 

7. How many cubic inches in a 
beer gallon ? 

8. Repeat the table of dry meas- 
ure. 

CIRCULAR MEASURE. 



9. How many cuhic inches in a 
gallon dry measure ? 

10. How many in a peok ? how 
many in a bushel ^ 

11 How many pints in a' peck ? 
how many in a bushel ? 

12. How many gallons in a buahel? 
how many in a quarter ? 

13. What was the original stand- 
ard of English measures o( ca« 
pacity ? 

14. What kind of measure at pres- 
ent agrees with this ^ 

15. How did beer measure orig'i^ 
inate ? 

16 What is its proportion to wine 
measure? 

1 7. What is said of dry measure? 

18. What are measured bv wino 
measure? by beer? by dry ? 

19. What are the dimensfions of a 
standard bushel? 

20. What is coufcent of a coal, &c. 
bushel in Vermont? 



Every circle, without re- 
gard to its size, is supposed to be 
divided into 360 equal parts, call- 
ed degrees, and these again to be 
subdivided into minutes and sec- 
onds ; so that the absolute quanti- 
ty expressed by any of these de- 
nominations must always depend 
upon the size of the circle. In 
this measure are reckoned lati- 
tude, longitude, the planetary mo- 
tions, Ac. 

QUESTrOxNSi 
1. Repeat Uie table of circnlarj 



measure. 

2. Huw many seconds in two min- 
utes? three? four? sixty? 

3. Piow many degrees in two 
signs? 3? 4? 6? 9.' 

4. How is every circle supposed 
to be divided? 

5. What are the subdivisions? 

6. What docs the quantity of these 
divisions depend upon? 

7. What is the use of this measure? 
8. How many miles in a degree 

i'of latitude? 
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COMPOUND NUMBERS. 
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Xr. JdlSCELLAJ^EOUS. 



12 things make 1 dozen, doz. 
12 dozen " 1 gross, gt. 
12 gross '* 1 great gidss. 
20 things " 1 score. 
24 sheets of paper, 1 quire. 
20 quires make i ream. 
^12 pounds " 1 quintal. 
10 things •* 1 desm. 



10 desms 
10 gross 

6 points 
12 lines 

4 inches 

6 feet 



CI 

(( 
t« 

(C 



1 gross. 
1 great gross. 
1 line. 
1 inch. 
1 hand. 
1 fathom. 



6 feet make 1 pace. 

bo6ks. 

When a sheet is folded into two 

leaves, it is called Fo/tb. 
When folded into 4 leaves, it is 

called Quarto, 
When folded into 8 leaves, it is 

called Oclavo, 
When folded into 12, it is called 

DuodecimOf,OT 12mo. 
When folded into 1 8, it is called 

18mo. 
When folded into 24, it is called 

24r. 



MISCELLANEOUS. v 

, 39. laterrogate the pupils iu length of clook peod alums.— 
table XV. thus ; how mao^ tlyo^ Handa are used in measuriDg; the 
make one dozen ? bow many doz- height of horses, and fathoms ia 
en one gross ? and soon through measuriag depths ats^a ? 



the tabled. The habit of reckon 
ing by the dozen is well adpsled to 
the English method of reckoning 
money ; articles which were 4s a 
dozen being 4d apiece, 7s a dozen, 
7d apiece, &c. Points, lines and/ 



inches are used in measuring the| by f::thoms ? 



QUESTIONS. 

1. To what is (he habit of reck- 
ouiog by dozens adapted ? 

2. What are point* and lines used 
in measuring? 

3. What is measured by bandt ? 



»as 



SECTION VL 

COMPOIWD KUJ^fBEI(^. 
1. What part of a penny] 1. How many farthings are id? 

12d? 3 4d? Id? 1 iJ? l>4d? 

2. In 8 qrs how many pence 
lOqrs? 16? 14? 20? 28? U6? 32? 44 
4b? * 



is I farthing? 2 qrs? 3 qrs? 

2. In 2 pence how many far- 
things? 2 l-2d? 3 1-2d? 5? 7? 
9? 8? II? 12? 

3.^ la 2 shillings how tnany 3. In 24d how many shillinsrs? 



pence? Is6d? 28 dd? 3s? 5s? 48 
6d? 5s6d?68? 68 7d? 

4. In one pound 10s how many 
shillings? 2/? 24/ ? 3/? SiSs? 4/ 
18s? 5Z? 5/99? 

5. In U how many pence? In 
la how many farthings ? 2s ? 3s ? 

6. How many dollars in 5 ea^ 
gles? seyen? 

7: How many cents in five dol- 
lars ? fiye and a quarter ? 



I8d? 30d? 36d? 60? 54? 66? 72? 79? 

4. In 30s how many pounds? 408? 
50s?60?65?98? 100? 102? 

• » 

5. In 240d how many pounds? 
in 48qrs bow many shillings? 96 
qrs.? 144qrs.? 

6. Iu 50 dollars bow many ea« 
gles? iu 70? 

7. In 500 cts how many dollars? 
lia 52^ 
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S. How many mintttes iu two 
hours ? two and 3-4ths? 

9. How maoj mmutes ia 3h. 
17 Di.?-4b. 39m? Ih. 67m.? 

10. lo two weeks uad fi^e days 
how ouBny days? three w. four d.? 
five w. six d.f nine w. three d. ? 

11. In two lb. seven oz. Troy, 
how many oz.? three lb. eleven ? 

12. .In 41b. 3 oz. -avoirdupois, 
how many oz.? 3 Ibt 15 ? 

13. It) two rd. 7«ft. how many 
feet? 4 rd. 15 ft? 

14. In 4| yds. how many qrs.? 5 
yds. 2 qrs? 

15. In one cord and sixty-four 
feet how many feet? 1 3-4 cord? 

16. In 1 bu. 1 pk. 2 qts. how 
many quarts. 

17. In one gallon two quarts 
how many gills, 

1(). In i^ 24^ how many min- 
utes. 



8. In 120m how many htmrsl 
165m. 

9. How many hours in 197m, 
279m, 117. 

10. In 1 9 days how many weeks' 
25d, 41,66d. 

11. In 31 ounces how many \\m^ 
47 oz. 

12. lo 67 oz how many lbs, 63 
ounces. 

IS. In 20 feet how many rods, 
81 feet. 

14. In 19 qrs faow^nany^Qrards, 
22 qrs. 

15. In 192(1 how many cords, 
224 feel? 

16 In.49qts how many bushels. 



on 



17 In 48 gills how many gall* 

18 In 144' how many degrees? 



41. 1« A boy bought a book 
for 7d, and a slate for lid, what 
did they both cost ? A us. Is 6d. 

2. If a yard of cloth cost 28 3d, 
end a handkerchief Is 9d, what 
did both cost? 

3. If a gallon of molasses cost i 
4d, and a pound of tea 4b 6d, what 
did both cost ? 

4. What is the sum of 3b 50m 
and 5h 30m? 

5. Three pieces of meat weigh- 
ed as follows, one 51b 7oz,~one 4lb 
2oz, and one 21b 10 oz, what did 
they all weigh? 

6. A man had 4 bags of wheat, 
one contained 2btt 3pks, one 3ba. 
one 3bu. 2pk8, and one 4bu one pk, 
how much did they all contain? 

7. A man has 3 bottles, one con- 
tains one gal, three qts., one two 
gal. one qt and one three gal. and 



two qts., what do they all contain, 

8. How many cords in 2 loads 
of wood, one containing one cord 
46 feet, and the other one cord 90 
feet. 

9. There is a garden the four 
sides of which are as follows, thre« 
rods twelve feet, five rods seven 
feet, three rods eighteen feet, and 
five rods, what is the distance 
round it? 

10* How many degrees in 35', 
24',56'and 15\ 

11. How many bushels are 15 
quarts, 18 quarts, 28 and 30 qts. 

12. How many pounds are four- 
teen oz. twelve oz. thirteen oz..&nd 
fifteen oz. 

13. If the sun set 6h 35m, what 
is the length of the day, the fore- 
noon and afternoon being; equal? 



42. 1 A boy bought a slate 
for lid and sold it again fbr one 
shilling, how much did be gain? 



2s less Is 3d are how mttoh? 5s 3d 
less 4s 6d? 6s less 4s 6d? 78 3d len 
68 8d? 5« Id leas Uitf 
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.2 A boy bougfht a book far Ss 
4d BQiJ soM.it fur Is 9 J, how much 
<lid h« lose ? 

3 If a gfallou of molftsses cost 
3s 4J find a pound of tea 5« 3d, how 
mvcfi^more did ibe lea cost than 
the tnoliiS8«8? 

4. A person bought 61b 9oz of 
'butter aud sold 31b l^os how macfa 
did he keep for himself? 

5. Thero are 2 boxes 4>f wheat, 



one contains 7b 1p and th6 other 
5b 3p, how mucli more does on6 
contain than the other ? # 

C. From a keg which contained 
clevea gallons two quarts of wine, 
six gallons three qts were drawn 
out, how much remains in the keg? 

7. What is the diHerenoe be- 
tween 7in 6far and 6m 7 furlongs? 



8. What is the difference be- 
tween 14s 9d and 1 Is 1 1d ? 

9. A man having twelve bush- 
els of oatt in n bin, took out 7 bush- 
els and 3 pecks, how much reuish 
in the bin? 

10. One side of a lot of land is 
14 rods 7 feet long and the oppd- 
site tide is 12 rods 13 feet, what is 
the difference ? 

11. The weight of a cert and 
load of bay was 19 hand. 17 lb. 
and the weight of the cart 3 hund. 
26 lb. what was the weight of the 
hay? 

13. If an eclipse begin at 8b. 
46m. and end lOh. 14fn. whatis its 
duration ^ 

13. If the sua rise 4h. 52bi* how 
many hours to noon ? 



43. 1. What will 2 yards of 
cloth cost at 9d per yard ? 

2. What will 3 yds. of cloth 
cost at Is. 6d per yard? 

3. There are 4 boxes ef batter, 
end each contains 3 lb. 6 oz. how 
uauch in the whole ? 

4. Flow many shillings are^our 
times lid? 

5. How much is 3 times 6 1-2 d. 
tJ. How many pounds are five 

ti'mcs 8 oz. ? 

7. In 6 pieces of cloth each con- 
taining 2 yds. 3 qrs. how many 
yards ? 

8. If a basket bold 3 qts. one pt. 
what will 7 suoh baskets hold ? 

9. What will 6 yds. cloth «o«t 
at one shilling one penny a yard ? 

iO. If a person smoke 3 cigars a 
dny, how much will his cigars cost 
him for one week at a penny a 
piece? 



44' 1. If 2 yds. of cloth cost 
Is. 6d, what is that per yard? 

2. If 3 yds. of cloth cost 4fl. 6d, 
what is that per yard ? 

3. If 4 boxea contain 13 lb. 8 oz.? 
of butter, how much it that eaeh 
box? 

4. How many times 4 in 3s. 8d? 
0. How many timet 3 in Is. 7dj^? 

6. Divide 2 lb. 8 uz. of raisi'is 
among 5 boys ? 

7. Divide 16 yds. 2 qrs. of cloth 
into 6 pieces, how much in each 
piece? 

8. If you put 24 qts. one pt. in- 
to 7 baskets, how much will there 
be in each? 

9. ff 6 yds. of rloth cost 6s. Od 
what is that a yard? 

10. If a persou^s cigars cost him 
Is, 9il a week and be amoke 3 
a day, how much is that a piece? 



45. 1. At one shilling a doz-[mach a piece.? at 15,20,25, 40, 



en, how much a piece ? 2? 5? 7? 3? 
4? 8? 10? 9? 

2. At ten c^nts a desm, bow 

8 



35.30,70,85, 

When things are sold by tl»e 
desm, or ten, we have only to cut 
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off Ihe r)s:hi hand 



figure 



of the 



price and those on (he left show 
how much ihe thing;s are apiece, & 
the figure cut off is to be regarded 
as a decimal. Ten cents a desm i^^ 
one cent a piece, 15 cents is 1.5 or 
one cent five mills, &c. 

3. At one do]lari20 cts. a desm. 
how much apiece? At |l,50: 
1,75? 2? 2,25? 3? 

4. If 100 needles cost 50 cents, 
how much is that apiece ? 

• 5. If a qaarter of a dollar be di- 
vided between 2 boys, bow much 
will each receive ? 

6. If a person drink a pint of 
rum a day, how many gallons will 
he drink in 4 weeks ? six weeks? £ 
weeks ? 

7. If a gallon of molasses cost 
50 cents, what will one quart cost ? 
One f)int ? 

8. If nine yards of ribbon cost 
100 cts. how much is that yard ? 

9. If two pounds of raisins be 
divided among eight children, hoir 
many ounces will each receive? 

. 10. How much wine in six. bot- 
tles, each containing 2 qts. one pt? 



llow much in eight ? in ten ? fivef 

11. If a person travel a mile in 
20 minutes, how many rods docs 
he go in one minute ? in li ? how 
many rods in an hour ? 

12. If 360 degrees be divided in- 
to 12 equal parts, how many de* 
»rees in each ? what are these di- 
visions called ? (p. 38) 

13. In 12 shillings how many 
times two pence? 3 pence? 4d? 
8d? 12d? 

14. In a rod how many times 3 
feet ? in 2 rods ? 

15. I wish to draw off 9 gallons 
of wine into bottles, containing 
pts, qts. and3 pts, each an equal 
number, how many must I have? 

16. Two boys are to carry in 
12J^ bushels of apples, one with a 
basket which holds 3 perk?, and 
the other's holds half a bushel, and 
they are to go an equal number of 
times; bow many times will it re- 
quire ? 

17. When the sun rises at 4h. 
15m. what is the length of the 
night ? what the length of the 
day? 



SECTION VII. 

CHARACTERS EXPLAINED. 

46. T^^ expression of arithmetical operations is considerably 
abridged by the use of the following characters : ' 

r Equality of two quantities, or sets of quanti- 

I ties, is denoted by two level, or horizontal 

=EarALiTT. -j lines, placed between them; as 100 cent£=t 

I dollar, which signifies that 100 cents are equal 
I/O one dollar. 

f Addition is denoted by a crow, formed by 
-I-Additiow i **°® horizontal and one perpendicular line, 

"• ' I placed between the numbers ; as 44-5=9; sisr- 

l nifying that Aaddedlo 5,or 4p/w*5,are equal to 9 

f Muiliplicalion is denoted by a cross form- 

I ed by two oblique lines, called St.'Andrew'a 

XMirLTlPLiCATiOK.-{ cross, placed between the numbers; as 5X3 

I s= 1 5, signifying that 3 times 5, or the product 
Lof 5 multiplied by 3 is equal to 15.. 
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—Subtraction. 



r 



SvJbtraction is denoted by one borizoDlal 
J mark, placed between the numbers ; as 7 — 4 
"1 =s3; signifying: that 4 taken from 7, or 7 mmut 
4, are equal to 3. 

Diviiion is denoted in three ways ; l«t, by 
the reversed parentheiis; 2d'y,bya horizon- 
tal line plaoed between the numbere, with a 
I dot on each side of it ; and 3dly, by writings 
) the number to be divided over the one by 
i which it is to be divided,with a line between ia 
I the form of a vulgar fraction. Thus 2)6(3, and 
I 6-s-2a=s3, and |.=3, all signify the same thing, 
j namely, that 2 is contained in 6 three times, or 
I that if be dividided into two^arts each of 
l^those parts will be 3. 

^o/g. — The popils «hould be frequently and thoroughly exercised 
in ^e use of these characters upon the sUte, or black board. 



)(,or-^or^ 
Division. 



^y. I. How may the express- 
?ox\ of arithmetical operations be 
abridged ? 

*?. How is the equality of two 
quantities denoted f Make the 
character- 

3. How 13 addition denoted ? 
make ths character. What is it 
called ? 

4. i4-f-7=how many ? 25-}-7= 
how many ? 16-4-9-|-3=how ma- 
ny ? 2-f-3+4-|-5=!iow many? 
J+^=bovv many ? ^4-f==how 
many ? 16 i-|-4i=how many ? i-f 
^^^how ma«y 12ths ? bow ma- 
ny 24ths ? 

5. 4-f-|-=how many lOths ? 

6. J4-|=:how many 12ths ? 
24th8? 36th8? 



7. 4f-h6f^=»how many 
lOlhs ? wholes ? 

8. 2|-f-lf«:howroany ISthst 
9th8 ? wholes ? 

many ? 

10. l7-f-7lpus27=how many ? 

11. \l. 6«.plusl4*.a=how many 
pounds ? 

1 2. 16s. Gd.plusf ?. Os. 4d.=how 
ny ^? 

13. Is. 6d. pla5 9d.-f-3d.=how 

many cents ? 

14. 41b. 13<w.4-5lb. llozsshow 
many lb. ? 

15. 2i\{-\-\^Q^K.='i\o^ ma- 
ny inches. 



5. How many are 1^X2 ? 2|X 
3? 4^X4? 6|X6? 6^X6? 7 

*X7? 

^ 6. How many are 1X4 ?iX2.? 
7. How are 74 multiplied by 7? 

by 8? by 10? by 12? 

, .. 8. What cost 2 yards of cloth at 

4. What would you under8tafld|jg ^^^^^ ^ y^rd ? at 22 cts. ? 27 .? 
by 3+12=4X9=6x18 ? 2X4X3, n ff 3^ cents buy three quar- 
=;sl2x2.=» I 



48« By ^hal character is mul- 
lipUcaLion denoted ? Make it. 

2. How could you signify that 
8 was moUipred by 7 ? 

3. 8X'7=how many? 9X9? 
14X3? 14X4? 11X5? .15X4? 
13X3? 12X13? 3X2X4? 
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Urs ©f a yard whnt will 2 yds. 
cost ? 4 yardi ? 6? 5 ? 7 ? 



10. la parcels each eontniniog 
8lb. 3oz. bow many half pounds ? 



4^. 1. By what ch» racier is 
sabtraetien deooted ? Make it. 

2. How would you sja^oify that 
5 was subtracted, or taken from 9? 

3. 9— 5==how maqy? &~9? 
18—7? 18— '9? 24-^15 2 30—18? 
36—11? 41— J6? 

4. "What would yon uaderstand 
by 17— 9p]u3l2— -4? 9--7plus21— 
19? 4— 61plusl2— 3? 

5. 1^ — ls.:f:^ow many shill- 
ingfs ? 

G. 23.-^9d.s3Bbow many pcoee? 

7. 39.4d.— 18. 6d.=s=howmuch? 

8. 2rd.— 14ft=how njuch?; 

0, S-|— -j^jvd.=cqual Law 

much ? 

10. 21. Ss.plusl/. 6s.— 3^ how 
much ? 



11. 8mi. — 8jfur.=how much?- 

1 2. i — 4=«how many 4ths ? 

13. f— jV^^*^^ many 
24ths? 8tbs? I6lhs? 

14. Jib.— 3oz =how jnan^ 
ounces ? 

15. 1 dol.—- ^ dime==lio\v 

many cents ? 

16! 2dol.— 14cts.^how many 
cents? 

17. ! guinea — 1^ dollar=how 
many shiHings? how many uol- 
lars? how many cents? 

18. Twelve pounds — 3 lb. 4oz. 
oz.=show many lb, ? 

19. Tak« 1 oz. from Icwt. \fhat 
remains ? 



^0, 1. By Aow many meth 
ods is division deooted? Write 
them down. 

2. How would you signify the 
division of 12 by 4, according to 
the first metbo<|ii? the 2d ? the 3d? 

3. 3)9(=«?how many.> 4)9( 
how many ? 

4. IS-T'Osshow many? 
25-*-6 ? 

6. y==how many ? 

G. l7-A-5=how many ? 

7. How would you exprew the 
division 2 by 12 ? of 12 by 2 .* 



l7-i-4 






8. How wouia you express uje 
division 34 by 4 ? what would the 
answer, or quotient bo? 

9. How would you express the 
division of 1$ among 6 men ? how 
many cents would each receive ? 

10. Divide 21b. of raieins among 
3 boys, how many ounces would 
Gaf;h receive ? 

11. What is the expression by 
characters of 7 plus 5 multiplied 
by 8 and divided by 16 ? 

12. How would you denote by 
characters 9 minus 3 plus 4 mul- 
tiplied by 5 and divided by 6 ? 



SECTION VIII. 

MISCELLANEOUS QUESTIONS. 



U« 1* f^ 21 b* ^ raisins cost 
25 cents, what will lib. cost? 
what will 31b* cost? 4ib? 6lb? 8lb? 
121b? 

2. If 3 yards of cloth cost ft dol- 
lars, what will 2 yds. cost? 4 vJa? 
6 yds? 7 yds? 9 yds? 1 1 ydal 



3. If 2 bushels of rye cost 5 
shillings, what will 3 bushels cost? 
5 bushels ? 6 bushels ? 7 bushels ? 

4. If J of a yard of cloth cost 
2 dollar?, what will 2 yards cost? 
3yds? 5yd5? 6yds? 

Wh,ea oats arc 23. 6d. a bus. 



5. 
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how many dollars will 8 bus, costP 
10 bus.? 11? 13? 20? 

6. If a family consume 2 bus. 
^nd a half of grain in a week, 
how much will last them 4 weeks? 
5 weeks? 6 w? 3w? half a week? 

7. If a horse eat 3 bushels and 
1 fourth in a week, how many bus. 
would he eat in 8 weeks? 4w? 3w? 
in half a week? 

9. If 3 men can build 9 rods of 
whII in a day, how many men will 
build 12 rods in the same time? 
18 rods? 6 rods? 24 rods? 

9. If 6 men can make 18 rods 
of fence in a day, in what time 
will they make 9 rods ? 4<i rods ? 
24 rods? 21 rods? 27 rods? 

10. If 4 bushels of rye cost |*2 
what part of 1 1 will I bu?hel cost? 



11. If a horse run 5 miles in 10 
minutes, how far will he run in 20 
minutes? I5m? 30m? 1 h? 

12. If 2 inkstands cost 28 cents, 
what will 3 inkstands cost? 5 ink- 
ttands? 

13. If a yard of cloth cost $4 
what will Jyd cost? fyd? |yd? X 
yd? 9yds? ISyds? 

14. What is the interest of f5 
for a year at 6 per cent per an- 
num? (19.) ^7? $9? |12? $15? 

15. What is the interest of $5 
for 9 months at 6 per oen'? for ly 6 
mo? for 6mo? for 3yr8? for 2yr 9 
nio? 

16. If 3 tons of hay cost ^15, 
what will 5 tons cost? 7 tons? 9 
tons? 1^ ton? 2 tons and one fifth? 
6 and 3 fifth tons? 12 tons? 



S2. 1* W'bat part of a week 
is one day? 2 days? 3 days? 4 days.^ 
5 days^ 6 days.^ (See Tablep, Sec. 

2. What part of a month is 1 
day? 2 days? 3 days? 1 week? 2 
weeks? 3 weeks? 

3. What part of a year is 1 mo? 
2 mo? 3 mo? 4 mo? 5? 6? 8? 7? 11? 
10? 9? 

4. What part of a rfay is 1 hour? 
3h? 4h? 2h? 6h? 8? 12? 16? 20? 

5. What part, of an hour is 1 



10. What part of an ell English 
is 1 quarter? 2qr? 3qr. ] nail? 2aa? 
Son? 

n. What part of a square foot 
is 1 inch? 2iu? 12in? 36in? 72? 

12. What part of an acre is 1 

rood? 2 roods? 40 rods? 80 rods? 

20 rods? 10 rods? 1 rod? 

• 13. What part of an acre is I 

square cham? 5 sq. cha.f 7 do, 5? 



3^ 



14. What part of a foot is I 
solid inch? 864 solid inche&? 



minute? 10 minutes? 15? 20? 30? 15. Whdt part of a yard is one 
45? Let the pupil be required toisolid foot? 3rt? 9fl? 20fl? 30ft? 



reduce the fractious to thoir Idw- 
est terms- thus : — 10ai=s=J^h. 
=|h. la(ri.=^Jh==^:). &c. 

6 Wlwt part of ti yard is 1 
foot? 1 fiK)t and a half? 2 feet? 

7, W^a:t part of afoot is 1 inch? 
3in? Sin? 6in? 9in? J^in? 1 Warlty 
corn?. 

8, \Vhj»t part of a mile is 1 fur- 
long? 3fur?4fur? 40 rods? 20 rods? 
JO rods? 1 rod? 40chainf? lOcha? 
5cha? Icba? (Table VII. p. 35.) 

9, What part of a yard is 1 nail? 
Snails? 3 nails? 

9 



IG. Whut part of a cord is 1 sol- 
id fool? 2lt? I Oil? 32ft? 64fl? 96fl? 

17. What part of c* pound Troy 
is loz? 3oz? 6oz? 9oz? 13oz? }5oz? 
'20oz?^oz? Joz? Ipwt? 

18. What part of a common lb. 
is loz? 2oz? 4oz? 8oz? lOoz? 12oz. 
half HO ouncp? quarter of an oz? 

19. What part of Icwt is 1 lb? 
21b? 561b'? 281b? 141b? 71b? 84 
lb? 

20. What part of a quart is 1 
gill? 2 ?illb? 1 piiU? What part 
of a gallon is 1 qU* 1 pt? 1 gill? 
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21. What paft of A bushel is 1.24qtr? 2pts? 1 pint ? 3 pinfo? 1 giU? 
peck? l^iiart? 4qUarl9? 16 qtsfj^i gills? 

00. 1. If a staff 4 ft. lob§^ ^asti way ; one at the rale of 3| miles 
« shadow 5 feel, what is the height an hour, and the other at the rale 



of a tree that casta a shadow 50 ft. 
at the same time.^ what is the 
height of a tree whose shadow 
measures 35 feet^ 75 feet? 100 feet? 

2. When a staff feet lon^ casts 
a shadow 5 feet, what is the height 
of a liberty pole whose shadow 
laeasares 100 feel? 

3. If a cistern, which holds 90 
gallons, receive 53 gal. and dis- 
chai^e 44 gal. per hour, in what 
time will it be filled? if it receive 
36 and discharge 3*7 ^al. per huur, 
in how many hours will it be fiU> 
«d? 

4. If d cask of wine cost $64, 
•What ifi the cost of | of ie 

5. If a Bian spend $2^ a day, 
bow much will he spend iu a 
Week? 

6. If a man travel 3lnile8 atid 
« half an hour, how far will he 
travel in 3 hours? in 5b? in 12h? 

r 7. Two men start from the 
same place dnd travel the same 



of 3| miles an hour, how far« are 
they apart at the end of one hour? 
2 hours? in how many hours wBl 
they be just one mile apart? 

8. A man failing in trade, could 
pay his creditors only 60 cents on 
the dollar, how much would he 
pay on $2? |5? p? $1C? |I2? 

9. If 5 bushels of oats will 
serve 4 horses 1 week, how many 
bushels will serve 12 horses the 
saine time? 

10. If 6 dollars worth of provis- 
ions will serve 3 men 9 days how 
many days will it serve 1 man ? 
£ men? 7 men? 

II If $10 worth of provisi€kns 
will serve 7 mori 4 days, how ma- 
ny days will they serve 9 men? 
14 men? 3 men? 

12. If $3 worth of provisions 
will serve 7 men 3 days, how ma- 
ny men will it ser^e 1 day? 2 days? 
5 days? 8 days? 



II4- 1* If a peck of wheat 
make 12 ten penny loaves, how 
many penny loaves may be made 
from iil how many two penny 
loaves? 5 penny loaves? 

2. If a peck of wheat make 10 
eight penny loaves, how many 6 
penny loaves may be made from 
it' 

Ten 8 penny loaves==30 penny 
loaves, and 80U Ioavess=sl3^ six 
penny loaves. 

• 3. Two a»en hired a pasture 
fnr 60 dollars ; one put ia 7 liois- 
es, and the other 3, what ought 
each to pay? 

4. Three men commenced trade 
together; one pat in $30, anoth- 



er $40, and the other $50, and 
they gained $72 dollars; what 
was each man^s shore? 

5. Two men hired a pasture 
for $^4, one pat in 3 cows for 4 
months, and the other 2 cows for 
5 months, how much ought each 
to pay? 3 cows 4 mo.=l cow 12 
mo. and 2 cows 5mo.=sl cow 10 
mo. Their shares then are as 12 
to 10. The three preceding ques- 
tions involve the principles of fel- 
lowship. 

6. A and D trade in company; 
4 puts in 1 dollars for 4 months, 
Aiiil B 2 dollars for 3 monlha and 
they gained 90 cents, how many 
cents muil each have? 



S6. 
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7. C ^an^ D trade' in ei>nipany:| 8. E FadwI G trade io compa^ 
C puts tn 2 dollars as often as D ny ; E puts in i23 F 40 ami G 60. 
pats in 3 ; C^ money is employod 
7 months and D^s 5 months and 
they gniaed $5^ nvhat was each 



man's share uf the g^ain? 



i'"'s mon'jy is in twice as Ion"; as 
G\ and C*s 3 times as long us 
F's ; ther gained 88 dollar?, what 
is each nian*i share of the gniu? 



S5* 1* Of 'What niirmber is C [number f 
one third part? one fourth ? | 13. 16 is 3 fifths of how 

2. What is one sixth c»f tbo nnm^jtimes 6 ? 
ber of which 6 is I ? of which 6 is| 14. 24 is 3 fifths of how 

3. Of what noiAer is 2 one 
fonrteenth part? one 191h part? 

4. Eight i« 12 times what num- 
ber ? 4 times what number f 

5. John received 4 cent?, which 
were | of the whole, and Jaoi^s re- ' 



ceived ^, how many did James re 
ceive? 

6. If 5 eighths of a load of hay 
cost 10 dollars, what would the 
whole load co3t ? ilowmuohsalt 
at ^4 a barrel woald pay for the 

7. Ware | of how many times 4? 

8. If I of a pound of coffee cost 
10 cents, wliat Mril a pound cost? 

9. Jf 4 fifths of a yard of cloth 
cost 20 cents^ what is that a yard? 
Imw many melons at five cents a 
piece would pay for a yard of the 
cloth ? 

10. 20 is 4 fifths of how many 
times 5 ? 

11. A man sold a cow for 14 
dollars, which was 4 sevenths of 
what she Cost him, how much did^ 
he lose? 

12. 14 is 4 sevenths of what 



many 

many 
times 10? 

15. 28 is 7 tenths of how many 
times 9? 

16. 30 is 5 eights of how many 
times 7? 

17. Horace gave George four 
cents, which were one IhirJ of all 
he had, how many had he? 

18. 5 apples arc ^ of how many 
apples? one sixth of bow many? 
one eijrhlh? 

19. Four dollars arc | of how 
many doUnrs? arc :J? J? 

20. A man bought a horse and 
saddle for 25 half eagles and the 
horse is worth 4 fifths of the price 
of both, what was the worth of 
each? 

21. A man sold a harness ior 
36 dollars, which was 6 fifths of 
what it cost him, how much did 
he gain? 

22. A ronn bought 12 barrels of 
fiour and !<)ld them for ^'54, which 
WAS 9 eighths of what they cost 
him ; what did it cost per barrel ? 
and how much did he gain by the 
bargain ? 



^0. 1. How much is | of ^? 
<| of ^? Ans. 4-f for 1 half is three 

sixth*, and 1 (bird of 3 sixths is ] 
sixth, or 1 third is 2 sixths and i^ 
of 2 sixths is 1 sixth. 

2. How much is i of 1 fifth ? ^ 
is 5 twentieths and 1 fifih of 5 
twcnlielbs i$ 1 twentieth, i. c. tt| 



compound fraction, which is the 
fraction of a fraction, as ^ of ono 
fifth is reduced to a single one by 
multiplying thenum'irators togeth- 
er for a dew numerator and the 
denominators together for a new 
denominator. 
3. Uow much is | of I setventh 
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of a pound? Ans.|^x+=^V *^- 
4. How much is I off of u mile? 

3. How m«ch is I of J of a rod? 
3 ninths of 4 elevenths? 

6. How many rods in a mile ? 
(p. ^5,) in i mile ? in ^ of ^ mile ? 
in ^ of i of ^ mile ? in ^ mile? in | 
of I mile? 

7. How many inches in .| of 1 
thinl of a foot? in 1 third of | of a 
foot? 

8. If 1 yard of cloth cost i of 4 
fifths of a dollar, what will J of a 
yard cost? 1 eighth yd.? 5 eighths? 

9. If a pound of coffee cost 27 
cents, what will J of J lb. cost? 1 
third of I ninth lb.? 



10. What part of a foot is one 
thiVd of an inch ? Ans. 1 third of 
I twelfth or 1 thirty sixth. 

1 1 . What part of a foot are two 
barley corns ? 3 barley corns? 

12. What part of a shilling; is 1 
farthing.'' What part of a pound is 
1 penny? Cd? Qd? 12d? 18? 24? 

13. The diameter or distance 
through the earth being 8000 
miles, how far is it lo the centre? 
what is ^ the diameter? 1 third? 1 
eighth? 5 eighths? 

14. The circumference, or dis- 
tance round the earth being 25000 
miles, what is one half the circum- 
ference? I fifth? 1 eighth? 1 tenth? 
1 thirteenth? 
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67. 1. If 21b. of suo;ar cost 
25 cts. what will 1 lb. cost? whal 
will 3 lb. cost? 5 lb? 8 lb? 7 lb? 
10 lb? 

2. If 3 ya rds of cloth cost 30 cts. 
what will 1 yard cost? 2 yards? 6 
yda? 7 yds? 10 yds? 15 yds? 20 
yds? 19 yds? 

3. If 4 yards of ribbon cost 16 
cents, what will 8 yds cost? 5 yds 
7 yds? 9yds> 12yds? 20 yds? 16 
yards? 

4. If u horse eat 5 pecks of oats 
a week, how many bushels will hr- 
eat in 4weeks? in 6 weeks? in 9 
weeks? in 7 wpeks? in 5 weeks?* 

5. If 10 yards of cloth cost $5 
what is that a yard? what will 6 
yards cost? 20 yds? 17 yds? 9 yd?" 
26? 31? 75? 



18 minutes? 30 minntes? 27? 9? 

9. If 3 pen knives cost 39 cents, 
what will 2 cost? what will 5 cost? 
6? 4? 7? 

10. If f of a yard of rloth cost 
,f6, what will § cost?. Ans. Iff 
cost ,J6, 1 eighth will cost $2, and 
I $10. What will I yard cost ? i 
yard? %? IJ yd? If? I|? 

11. If a man travel 9 miles in 3 
hours, ho"W far will he travel in 2 
hours? in 5 h.? in 7? 12? 10 1-3? 

n|? 

12. If we are carried by the di- 
urnal motion of the earth 800 
miles an hour, how far are we ear- 
ned in ^ hour ? ^ hour? in 5 min* 
'Ues? in 1 minute? 

13. If we are carried by the an- 
iUhI motion of the earth 68,000 



6. If 9 yards of ribbon cost81|miles an hour, how far are we 



cents, what will 3 yards cost? what 
•will 5 yards cost .-' 7? 8? 

7. If 14 ton of hay will keep 1 
cowthrough the winter,how much 
•will keep Scows? Scows? 6 cows? 
Scows? 12 cows? 

8. I* a horse run 3 miles in 12 
minutes, how far will he run in 
6 minutes? 8 minutes? 20 minutes? 



carried in half an hour? a quarter 
of an hour? in 5 minutes? in one 
rainiite? 

14. If light be 8| minutes in 
commg frtim the sun to the earlhi 
how long will it be in going from 
thf3 sun to Hershel, Hershel being 
20 times as far from the sun as th& 
earth is? 
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ftS- ^' Of the trees in rq cr-|half iu tho ivnler, one thiiJ in the 
chart!, ^ bear apples ^ plums and'inuil aqd 6 ibot above the water, 
20 bear cherries; how maoy tree&jvvhat is its length? 
are there ? 7. lu h school 5 sevenths of the 

2. Of the trees in a garden one pupils nreleiiniin^ intellcctoul a- 
half bear apples one fourth peach-iithMutic, 3 fourlccnlhs are learu- 
es, one siatth plums, 4 bear pearsiiug geography anil Ihe rest, 



and 1 cherics, how many trees are 
there? 

then 4-f- 
and it ^t 

3. A boy ha Ting" spent -J and ^ 



o 10 



number are learning latin, what 
is the number of pupils? 
Which is most G thirds of 20 



Jt- 5 15. tovK^ If. 9. What IS the di 
j^=o,-rf=l ^^ &==bU t^.gg„ 5 or.in^e?, and 



ifferencc be- 
I third and 
1 half of J third i>f 12 orang^es? 
/.. . . 1 ,« - ^ ,-.. ^ -i ^0- l3 th*rc any (lifTercQce b^- 

much had lie at first? Ans. 24 ct«.{„f j thrd' 

ExpUi« ti^<» ^JP^'^'/^r^ ,, In. John had I third of a melon 

4. Innscheollfiuhof thepa-l J ^ of Tvhat he hud to 

flt'l^^UlTyyi\u!^^}}! t?>«me1, v.hat part oithe melon did 

James have? what part had John 



learning to write, and the rest, be- 
ing 20 in number, are learning in- 
tellectQal arithmetic, what is the 
wbolo number of scbaiars? 

5. Triple^ one half, and 1 fourth 
of ft certain 'number » 30 ; what 
}S that number ? 

6. There is a jpole which is one 



left? 

- 12. A boy being asked how ma- 
ny apples he had, said, if I had as 
l)Ht|^ more as I now hare, and half 
as many more, [ should have an 
hundred; how many had be? 



S&' 1* A cistern has 2 coeks; would last him 3 and obe third 
the ilrst will 6U it in three hours, weeks. ^ 

the second in six hours: how much 3. If one man could build a 
of it would each fill in an hour? piece of wall in 4 days, and an- 
how Ions: would it take them both other man could do it in 6 days. 



together to fill it.? 

2. A man and his wife found by 

expcrimenf, that when they were 

together ;i bushel of wheat would 

last finlr ^ week.', but when the 

man \i as ^one, it would la&t hi? 

wife 5 weeks ; how much of it did 

both lo^^ether coasiime in one 

week ? what part did tho man 

consume in one week? how long 

would it last the man alone ? An?. 

Both together would consume 5 

tenths of a bushel in a week, the 

woman aloue 2 tenths in a week, 

ihe man alau« Q tenths, and abas. 



how much of it would each do in 
one day? How many days would 
it take them both to do it ? Ans, 
2 and two fifths. 

4. A cistern has 3 cocks, the 
first will fiill it in 2 hours, the sec- 
ond in 3 hoar«, and the third in 4 
hours, what pari of the whole will 
<3ach fill in I honr? how long 
would it take to fill it if all wero 
running at once ? 

5^ A man being asked the price 
of his horse, said, his horse and 
saddle were worth $90, but the. 
hQ!§e was worth 8 times as much 
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as tfie saddle, what was the worth second one fourth ; in the third 

of each? - tine bixth, and in the fuurth 20 

6. A man, having a cow, a ho*, buahels ; how much grain had he? 

and a sheep, and being asketl the 9. If $40 worth of provisions 



value of each, said, that the hog 
was worth twice as much as the 
sheep, and the cow twice as much 
as the hog, and that all together 
were worth $56 ; what was the 
val ue of each ^ 

7. A boy bought an apple, a 



will serve S4 men 20 days, how 
long will $20 worth aervel2 men? 
$60 worth 36 men? |10 worth 
18 men ? 

10. What number is that to 
which if its half be addod the 
sum will be 45? If to a number 



peat and a melon for IG cents; forjhalf itself be added the sum is 
the pear he gave twice as mucli |- and if # are 45, ^ is 30. Ans. 



as for the apple, and for the mel 
on 3 times as much as for the pear; 
what was the price of each? 

U. A. farmer being asked how 
much grain he had, replied, that 
it was in 4 bins ; in the first he 
had oue third of his grain, in the 



11. \Vhat number is that to 
which if its third part be added 
the sum will be Q6 ? 

12. A man being asked his age, 
replied, that if its 1 fifth part be 
added to it the sum would be 54; 
what was his age ? 



s, with a qt. what will 
ccat's,whatL]ii3(ture? 
ure woA?r 7. I hav< 



0O, 1. If I mix a 

cherries, worth 8 cent 
of aurrants worth 6 
is a quart of the mixture 
Ans. 7 cents. 

2. If a pound of raisins, worth 
32 cents, be mixed with a pound 
of figs, worth 16 cents, what is 1 
pound of the mixture worth? 

3. If 2 quarts of rum,*worth 14 
cents a quart, be mixed with 
quart of rum, worth J 8 cents a 
quart, what is a quart of the mix 
lure worth ? 
are 28 cents. 



quart of i be melted with 2lb. 23 carats fine, 

be the fineness of the 



ve currants worth 5 cents 
d pint, others worth 3 cents a pint^. 
in what proportion must they be 
nfTxed to make the mixture worth 
4 cents a pint ? Ans. in equal quatt- 
tities. 

8. I hare berries worth 5 cents 

a piut«and others worth 1} cents a 

pint, in what proportion must I 

mix them that the compound may 

2 quarts at 14 cls.jbe worth 7 cents a pint? Each pint 

and 1 quartet 18 isiat 8 cents will be worth 1 cent 



18 cents, and 18plus28c=46 cts. 
3qts. then cost 46 cts. and 46-^3:= 
15} cents. Ans. 

4. If 31b. of suj^ar, worth lOcts. 
a pound, be mixed with 2lb. worth 
13 cents a pound, what is a pound 
of the mixture worth ? 

5. If 4 bushels of oats, worth 
25 ceuls a bushel, be mixed with 
4 bushels of rye, worth 40 cents a 
bushel, what is a bushel of the 
ipixlure worth ? Ans. 32^ cents. 

6. If 3 lb. of gold, 20 carats fine, 



more than the mean, and each at 
5 cents will be worth two cents 
Uss than the mean, they must 
therefore be mixed in proportion 
as 2 pts. at 8 cents to 1 pint at 5 
cents, to make the mean worth 7 
cents a pint. 

9. If 2 lb. of silver 20 carat*^ 
fine, be mixed with 41b. of pur< 
silver, what will be the fineness oi 
the mixture? A carat is the 24tbj 
part of any thing, or quantity, anc 
when gold or silver is said to be sol 
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many carats fine, it is anderstooo 
that if the whole mass be dividet^ 
into 24 equal part?, so many ol 
them would be pure gold, orsil 
rer, and the rest alloy. Pure golij 
would be said to be :24 carats fine. 
The standard for our g^old and sil- 
ver coins, is 1 1 parts fine, to 1 pari 
iilloy,or in other words, 22 caiat.« 
fine. Copper is commonly used as 
alloy in gold and sil rer, and is em- 
ployed to rexKier coins mprft hard 
and durable. 

10. What is me«nt by acarat ? 

11. How many carats ^fiae is 
pure gold ? 



12. What fineness is the stand* 
ard for our coins ? 

13. What is generally used for 
alloy ^ 

14. For what purpose is alloy 
used ? 

15. What are the gold coin? of 
the United States ? (33) the sil- 
ver coins? the copper coins? 

Uncoined gold, 22 ct rats fine, is 
worth, at the mint of the United 
States, $209.77 per lb. Troy, and 
uncoined silver, of the same fine- 
ness, is worth |9.92 per pound. 



n. !• What is a square? 
A square is a A 
figinre having 4 
equal eides, and 
4 equal angles 
or corners, as A 
BCD. 




Ans. root of a number? — by the second 
power of a number ?—- by the 
square of a number? 

7. V/Iiat i? the square root of 9 ? 
of 10? of 100? 
the square of 1 / 



2. How many square feet m a 
square measuring 3 ft. on each 
side? (36.) 

3. How many square feet in a 
square measuring 4 feet on each 
side.^" 5 feet? 6 feet? 8 feet? 

4. What is the square of 7 ft. 
The square of 7 is the area, or 
content, of a square, which meas- 
ures 7 ft. on each side, and is found 
by multiplying 7 by 7=49 sq. ft. 
The product of a number multi- 
plied by itself is also called its 
second power; thus 49 is the 
square or second power of 7, and 
7 is galled the square root of 49. 
The square root of a tiumber, then 
is the length of the sidcof a square 
of which the number expresses the 
area. The length A B is the root 
of the square ABC D. 

5. What is the second power of 
6? of 8? of 10? 



o/4.' 16? 25 > 

8. What is 
Ans. 1. 

9. Why? Became if the length 
of the side of a square be only 1 
foot, the content of the square can 
be only 1 square foot, 

10. What is a cube ? An*. A 
cube is a 
solid body, 
which has 

? six equal F 
fides, all of 
which are 
squares, as 
A B C D 
E F. 

E D 

11. How many solid feet in a 
cubic block, which measures 3 ft. 
on every side ? 

12. How many feet in a block 
whfch measures 2 feet on every 
side ? 4 feet on every side ? If the 
square of a given number be mul- 
tiplied by the given number, the 




given number is said to be cubed, 

as 3 times 3 are 9, and 3 times 9 

6. What is meant by the square are 27. The 27 is called the cub-j 
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t)r third pown nr3,apd3i5 called 
the cube root of 27. 

13. Wlmt is the cube root uf 8 



a foot on cr.ch side. gXa^l 
sq.ft. Ans. (121.) 

16. VVhtil would be the conlettt 



14. How would you proceed lt»iol'.a square which meftsurea a 
fiudlhecubeofftgivenriuofiber?— qunrter of a fool on each siUa 
how lo find the cube root of a giv- -|- by J=rf * sq. ft. Ans. (121.) 
en number? - 17. vVhut is the sqaare root oif 

15. What would be the content one-foarlh.' of onc-eixteenth .^ cf 



<»f a square, which measures belt 



two-twenl vfifths ? 



6ft« ^ • VVhot is the difforence 
\)f I ween 2 feet square and 2 square 

feel? 

2. What is the diiference be- 
tween 3 feet square and 3 square 
feet .' A surface 3 feet ^square 
measures 3 feet oti every sfde and 
conthins 9 square feet. (36, fig.) 
3 square feet are 3 squares, each 
of which measures a foot on every 

side. 

3. What is the difference be- 
tween 4 miles square and 4 square 
miles? 5 miles square ami 5 sqaare 

miles? 

4. How many square miles iVi a 
lownshiir, which is 6 miles square? 

5. What is meaRt by a solid 

foot ? 

6. What h the difference be- 
tween hnlf a solid f ot and a solid 
half foot? Ans. Half a solid foot 
i« a block a foot square and half a 
foot hisrh. A solid half foot is a 
block a half foot square an<l half a 
foot hi<?h — then half a solid foot is 
*qual to 4soliU half feet and the 
aifTerence is 3 solid half feet, (36 



7. Which is most, a solid foot, ori 18. There is a cubical 
2 solid h'ilf feet ? what is the dif- s«de of which is I foot, w1 
ference ? 

8. VVIiat part of a foot is a solid 
half foot? 2 solid half feel? 4? 

9. Wliat part of a solid foot are 
h«Vf a solid foot and a so' id half 

foot ? ^ • . 

10. I have two cubes, one is an 
inch high and the other 2 inches 
high, how many folid inches in 
oae more than in the other ? 



11. What is the diflterence be- 
tween a cube 2 inch«is io height) 
one 3 inches ? 

32. How many feet in a cubteal 
pile of wood which raensU'tes 5 feet 
on every side? Is there a cord? 
how many feet does it lack? 

All similar solids are to ene ano- 
ther as the cubes of three similar 
diameters, or sides. 

13. What proportion have simi* 
lar solids to -one another? 

14. I have two lead balls, <he^i- 
ameter of one is ono inch, of the 
other 2 inches, what proportion do 
they bear to each other ? Ans. as 
1 toB. 

J5 Ifthe weight of tlv)srtJalle9t 
be 2 lbs. what will be the iveight 
of the other.* - 

16. Ha bullet 2 inches diameter 
weigh 4 lbs. what will be tfae 
weight of a bullet 3 inches diaOA- 

ter ? 

17. There are 2 globes, one is 1 
foot diaHieler and the other 4 feet 
diameter, how many of the smaller 
globes would be required to make 
one of the larger? 

" box one 

. what is the 

side of a box which will hoU 3 

times as much ? 27 tiiies as much? 

64 times as much? 

19. In a certain company. lb« 
number of men in rank and file is 
the same, being 20 in each, what is 
the whole number of men? 

20. How many sqnare rods in a 
.piece of land 6 rods square ? 60 
I rods square ? 
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\ potitt la a p«»Mli<#n wUii- 
•ul ina^iiiiiide. It is sometimes 
represenfed by a dot. 

A line is l«np.tb, withoat 
bre'tdtb, or tliickitess. Some- 
times ri-presealed by a mark, as 
A. B. fig. 2. 

Marks are of great use in rea- 
soning, of the properties of 
lines and figures, and when us- 
eci t'ltr that purpose are called 
Uries. 

Lines are either straight orC 
curved. A Straight (or right) 
line is the shortest distarice be- 
tween two poinis. A curve line 
cocitinnally changf^s its direc- „ 
tioM, as C' D. ^ 

PaialUl lines are always at 
the ^amn perpendicular dis- 
tance; and they never meet 
though continued ever so far. 
E F. Obfique lines change 
their distance, and, \( produc- 
ed, would meet on the side of 
the least distance, fig. 4. Aa 
aiiglt is the opening betweea 
two Unes having different dl-^ 
recllons and meeting at a point] 
sailed the apei: fig 4. | 

When an angle is read by 
(bree letters, the letter which 
8tand<) at the apex of the angle 
is always placed between the 
other two, as AB C, or C B A, 
fig 4. 

One line is perpendicular to 
another when the angles on 
both sides of it are equal, fig Q. 
The angles made by one line 
fatlioi; perpendicular upon an- 
other are called right angles as • 
ik B C, or A B D, fig. 5. j 

Angles either greater or less 
tban a right angle are called ob- 
li^ie angles 

It nn obliqne angle be less 
than a ri;?ht angle it is oalledan 
aecufe angle, if greater, an ob- 
tuse angle, fig 6 

64 \ turfaecj or superficies is 
a figure bavirtg length & breadth 
witbout thickness. 




How is it reprvi>t'nt- 
ed ? Why is not a . 
dot a |)oint ? 

What is a line .' 

,ff How represented ? 

Why is not a m.irk 

a line? What it 

their use ? 

What is a straight 
line ? a curve line ? 
^ Make a straight line '^ 
•—a curve line ? 

Is \ B a M might 
or curves line ? 

What an^ paral- 
lel lines? Will par- 
allels meet if pro- 
duced ? Draw two 
parallels. 

What dre oMique 
lines? VMII oblique 
lines meet if pro- 
duced? on which 
side.^ Draw two 
2 lines oblique to each 

other. 
A What is an angle? 
What is the poixt 
^ of meeting called ? 
• Make an angle. 
I How is aij angle 
[ read ? Give an ex- 
' ample. 

I When U a line 
' perpendicular toao- 
i other ? 

What is a right 
angle ? Make one. 
\ What is an ob- 
lique angle ? 

What h an acute 
I angle ? What i* an 
C ' obtuse an»le ? Make 
^ an acute angle ? — 
an obtuse one .' 
i What is a surface? 
[ What is the mean- 
ing of the word a- 
cute? 

What is the mean- 
ing of the word ob- 
tuse ! I 
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A pUnn surface is one with 
which a straight line may eve> 
ry way coincide : if not, it is 
curved. 

Plain fig^ures, that are bound- 
ed by straight lines, take their 
oames from the number and po- 
sition of their sides, or angles. 
«■ A Triangle is a figure having 
throe sides, and three angles, 
fig. 7. r 

A right angle triangle has one . 

8 a ngles right, fig. 8. 

Oblique angled triangles have 
all their angles oblique. If 
they have one obtuse angle they . 
arecalled obtme angled trian- 
gles, otherwise they are called 
acute angled triangles, fig. 9. 

If all the sides of a triangle be 
eqnal, it is called an equilater' 
al triangle—if two sides be e- 
t|u<il an isotceles triangle and if . 
the three dides be all unequal 
a tcalene triangle. 

65. A figure of foui sides is 
GAll«)d a quadrangle or quadril- 
ateral, k parallelogram is a 
quadrilateral which has both 
pair of its opposite sides parallel. ' 

k rectangle is a paraltelogram, 
having all its angles right. A 

BDC,figM. • 

A square is a figure having 
four equal sides and all is an- ' 
gles right, A B D C, fig. 12. i 

A rhomboid is an oblique an- 
gle parallelogram, fig. 13. r 

A a rhombus is an equal sid- 
ed rhomboid, fig. 14. 

A trapezium is a four sided 
figure which has neither pair of 
its opposite sides parallel, fig 16. 

A trapezoid has one pair of 
its opposite sides parallel, fig. 16. 

66. Figures of more than four 
side^ are in general called poly- 
gons; tWey however receive 
particular names according the 
number of their sides or angles. 
A fi?nre of five side is called a 
pentagon ; of six ^idps, a hexa- 
gon V of sev«n . a heptagon ; of 
Bight, 9in octagon; of Bine, a 
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What is a plain 
surface ? — a curved 
surface ? 

From what do 
plain right lineil 
figures take their 
names ? 

What is thts mean- 
ing of the word CO- . 
incide ? 

t What is the mean- 
ing of position ? 

What is a trian- 
gle i Make one. 

What is a right 
angled triangle .'-an 
oblique angled tri- 
angle ? — an obtuse 
angled triangle .^-an 
accute angled trian- 
gle ? Make the sev- 
eral kinds of trian- 
gles. 

What is an equi- 
lateral triangle ? — 
an isosceles ?-a sca- 
lene ? Make them. 

What is the gen- 
eral name of four 
sided figures ? Wbgt 
is a parallelogram I 
What is a rectangle! 
a square } a rhom- 
boid..' a rhombus f 

What is a trape- 
zium ? a trapesoid ? 
What is a diagonal 

K diagonal is a 

right line joining 

two opposite angles 

of a figure. Make a 

' square and then a 

diaeonal. 
Whatisthe general name of figures 

of more than 4 sides ? Do they have 
particular names ? From what da 
they derive their particular names .' 

What is a perttagon ? Make one. 

Whatis a hexagon ?— a heptagon ? 

The term polygon is derived from 
two Greek words, signifying many 
corners. The particular names are 
aUo derived fron) Greek words de- 
notin.^the number of corners in the 
respective figures. 
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nonagon; of ten, Bdeeagon] of eleven, mil What is-an octagon? 
«M.^»/>mrA«. And o(iwe\ve A dodecagon. Ifnl — a nonagon ?— an un- 



ure 19 t be sum of ell Its sides. ure qn a slate or black 

67 A circU is a plain figure bounded by e board, 
eontinaed curve line called the cirevin/er- What is a regular pol- 
«nce, every pert of which is equally distantUgon ?-an irregular pol- 
from a point within called the centre, fig 17 Kgon ? What Is the pe- 
The circumference it»elf Is sometimes callec rimeter of a figure?— 
a circle. The periphery of a circle is the 
same as the circumference. The rodtMofa 

circle Is a right line drawn from the centre to What is it sometindes 
the circumference. C A, or C D, fig. 17. called ? What is the per 

iphery of a circle .' How 
many degrees in the cir* 
cumference of a circle ? 
C^) What is the radius 
of a circle ? How many 
radii can there be to a 
circle .' Are they all of 
a length? What is the 
diameter of a circle ?— > 
How much longer than 
a radius ? What is an 
arc of a circle ? How 



The diameter of a circle is a right line pass 
Ing through the centre and terminating iu 
the circumference. A C B fig. 17. 

An are of a circle is any part of the cir- 
vumference. 

A chord is a right line joining the eitreme 
ties of an arc. 

A Hgemeni Is any part of a circle bounded 
hy an arc and its chord* 

A semicircie is half a circle, or a segment 
0Dt offby a diameter, A D B fig. 17. 

A ^eior is any part of a cJrcTe bounded by 
tn arc and two radii drawn to its extremities, many degrees can an arc 

A quadrant, or quarter of a circle is a sector have ? What is a chord? 
haviflg a quarter of the circumference for its What isa eegmen;? What 
' arc and its two radii perpendicular to each 
•tber A C D, or B C D, fig. 17. 

The Height or Altitude ot a figure is a per- 
pendicular let fall from aa angle, or its ver- 
tex, to the opposite side, called the base. 
' The circumference of every circle is sup- 
posed to be divided into 360 equal parts, call-jWhans a sector ? What 
ed Degrees : and each degree into 60 Min- is a quadrant ? How 
iites, each minute into 60 Seconds, and so many quadrants in a se- 
«n. Hence a semicjrcle contains 180 de-jmicirele ? — in a circle 9 
grees, and a quadrant 90 degrees. What is the position of 

The Measure of an angle,, is an arc of any the radii of a quadrant t 
circle contained between the two lines which What is the angle be* 
form that angle, the angular poi^t being thetween them ? How ma- 
eentre ; and It is estimated by the number ofny right angles will « 
degrees contained in that arc. Thus A D is circle measure ? How 
the measure of the angle A C D fig. 17. many degrees in a right 

A Secant is a line that cuts a circle, lying angle? What is meant 
partly withio, and pprtiv without it. by the altitude of a fig- 

Two triangles, or other right lined figures, ttr«? How are all cir^ 
arc ^d to be mutually equilateral, when all cles supposed to be dl- 
the ^s of the one are equal to the corres-|vided ? How many de- 
■■■■ bonding sides of the other, each to each : andigrees in a semicircle f 
&.ey «ire said to bo mutually equiangular,Ma a fuadraot ^ Wh^ 



is the longest chord a 
circle can have ? Does 
the longest chord al- 
ways cut off the largest 
segment or longest arc i 
What i^ a semicircle! 



OEOMETRICAL 



vrhen (be angin of Ibe one are reapeciivi 
equal lo tbnse of Ibe oLher. 

IderilicAl ligurea, are such as are both a' 
tnally equiUlerat and f qiiixngutar *. 



all lb 



I DftI 






•T all the B 



letf equal 
■ItlhK angles of the Qibi 
Ibutif theons figure wt 
upon the alber, all (he s 
•lacllr fall upon and c 
the oilier; the Iwo beci 
(me and the same figure. 

Similar Sgures, am Iboge tbal have all Ibi 
■nglpsof tbeutie equal to all the angles o. 
the oiber. each to each, and the sides aboul 
Ibe equal Biiftlei proportional. 

68. In a riebt anj^ledlriangle (A B C fi^. 
f. 18,) the side (\ C) opposite lo Ibe riglit an- 
gle is called the /ij/jjo/Aeniue; and Ibe othi 






vof 91 



How many deEreee 
• a right angle I What 
.• aseeanl^ When are 

■-'u figures laid I" be e- 
jUFlHIeral? WhnlisthB 
ii^aningfif equilaleral ? 
-Wheneqoianguiari— 
IVbaa identical .' 



r lidcj or bote, triangle: 



What are litDitar fig- 

What namei are som«. 
mes given lo the threa 
side* of a rigbl angleA 



Let A B C, a«nre IB, he a triangle nght angle at B. Oo the Ibree 
ddes make Ibe » jquariii A D E B. B F G C ntid A C H I, Coolinua 
th.' side D A to n, } A lo k, H C to m and 6 C (ill it meets A n. Thro' 
I draw Is parallel to A B, through k draw kl parallel to A C, set the 
diiMnce kl /rem A to o and Ibmugh o draw ac parrallel lo A B. Then 
will the square A C H I be divided into parts similar and equal to all 
the parti which make up the two squares A D E B end B F G C, as may 
be proved by measuring the parts, or by culling (hem out and apply, 
inc them to e»ch other Heacf thisgvare farmed an the hf/p^tkenav 
•r loruteil aide of a right anf J«l Inan^h ti cjuoJ fa thtjnmif'tU tftuvn 
formtd en (Ac f w* Ug: 



^. DEFENITFONS AND PROBLEMS. 



A PropdsitioQ, is something which is eith- 
er proposed to be done, or to be deinonstrat 
ed, and h either a problem or n theorem 

A Probleiiiy is something prjTposed to be 
done. 

A Theorem, is something proposed to b« 
demoustrated, 

A Lemmay is something which it 
or detnoMtrated, in order to render what 
follows more easy. 

ACoroilory, isa conseqiipnt trnth, gaine'i 
immediately from some preceding trulh oi 
demonstration. 

A Scholium, is a remark or obseriFatioti 
made upon something going before it 

69. The common Section of 2 Planes, is \ht 
lipe in which they meet, to cut each other. 

A Line is Perpendicular to a Plane, whei 
it i» perpendicular t<> every line in that plane 
which meets it. 

One Plane is Perpendicular t(X, Another 
when every line of the one, which i* perpen 
ilicular to the tine of their common section, 
is perpendicular to the other. 

Parallel Planes, are such as being produced 
•vpr so far both ways, will never meet, or 
wbii;b' are every whereat an equal perpen - 
dicniar distance. 

A Solid Angle, is that which is made bv 
three or more plane angles, meeting each oth- 
er in the same point. 

Similar Solids, contained by plane fiirures, 
are such as have all their solid angles equal, 
each to each, and are bounded by the same 
number of similar planes, alike placed. 

A Prism, is a solid whose ends are parallel, 
«qual. and like plane figures, and its sides, 
connecting those ends, are parallelograms. 

A Prism takes particular names according 
to the figure of its base, or ends, whether tri 
angular, square, rectangular, pentagonal 
hexagonal, &c. 

A Right or Upright Prism, is that which ha: 
the planes of the sides perpendicular tb the 
planes of the ends or base. 

A Parallelepiped or Parallelopipedon, is p 
prism bounded by six parallelograms, cver> 
opposite two of which are equal, aKke, and 
parallel. 

A Rectangular Parallelopipedon, is that 
whose bounding planes are all rectangles 
which are perpepdicalar to each other. 



.N oT B Th •- re are sev- 
eral other methods of 
demonstrating the pre- 
ceding proposition, but 
(hey cannot be well un« 
Jersrood without con- 
•siderablc knowledge of 
premised, ^ometry, or algebra. 



What is a proposition ? 
a probie'ji f a theorem f 
H lemma ? a coroUoryf 
A scholium f 



Wbatitaf.lane? What 
the common section of 
1 wo planes? 

When is a line per- 
|»endic«lar to a plane ? 
A plane perpendicular 
o another ? 

When are planes par- 
hIIpI ? 

What is a solid angled 

When are solids sioi* 
ilar? 

When are planes aim* 
ilar f 



What is a prism f 

What particular names 
have prisms ? 

What is the form of 
the sides of a prrsm ? 

What is a right prism? 

What is a parallelopi. 
t)cd ? 

What is a rectangoIaT 
parallelopiped ? 



M 



OfeOMfiTRICAL 



6f^ 



k CvhtyisA square prism, being bounded 
by sii equal square sides or faced, which are 
perpendicular to each other. 

\ Cylindtfy is a round prism, having, cir- 
eles for its ends. 

A Pyramid, is a/ aolid) ^'hose base is any 
right lined plane figure) and its sides trian- 
gles, haying all their Terticcs meeting togeth- 
er in a point above thtf ba&e, called (he Ver- 
iei of the pyramid. 

A Com is a round pyramid having a circu- cone ? 
Ur base ? 

Tb«f Aiis of a cone, is a right line, joining 
Ihe vertex, and the centre ot Ihe base. 

Similar Cones and Cylinders, are such as 



Wh)a IS a cube ? (61) 
What Is a cylioder ? 

What is the axis of a 
cylinder ? 
What is a pyramid ? 



What is a cone } 
What is the axis 



What is s setid I 



oth 



When are cones an^ 
cylinders similar ? 



have their altitudes and the diameters of 
Ibeir bases proportional. 

A Sphere, is a solid bounded by one curve 
surface, which is every where equally dis- 
tant from a certain point within, called the 
centre. 

^ The Diameter of a Sphere, is any right 
line passing through the centre^ and termin* 
ated both ways by the surface 

The 49fii of a sphere is the same as a diam- 
eter. 

The Altitude of a Solid, is the perpendicu- 
lar drawn from tbf fertei to the opposite lof a solid ?• 
9ideorbw. \ What h tlia T«rteil^ 



What is a spbere? 
What is the axis of^ 
sphere ? 

What is the diamet^ 
of a sphere ? 

What is the altHttdk 



REMARKS ON THE ORIGIN OF AR1T«ME»- 

CAL CHARACTERS &c. 

The History of ArilhmetiG i$ iovoUed id lo mach darkoesn and un* 
eertainly) that, it is im^K>88ible now to ascertain at what period, or by 
what ration it was first caltivnted as a science. It was known to the 
£gyptian8, Pfoenicians and Cbaldeaut several centuries befori> iba 
Ghri.stiaD era, but whelber it was invented, or very much improved 
by these nations is, at least, doubtful The system of Aritboietic now 
ill general use was introduced into Europe by the ArabiliDs about the ' 
year 960 ! 

Ndture having furntsbed a convenient and universal standard of 
Gomputatiou in the fingers of the hands, we find that ten. their num- 
ber, is adopted «s t^r; basis of the numeration of nearly all nations. 
People in the early agesot the world, doubtless had recourse to their 
fingers to aid them In their computations in the same manner that 
children have now. Ttie finger * of both hands being all counted over 
it would become necessary (o repeat the operation, and setting apart 
a finger as often as the operation was repeated, when they Here atl 
cnce set apart there would be a collection of units, equal to UncoUeC' 
tionsy often units each ; — denoting this larger collection by a digit, or 
finger, they would go on to. form other collections of '.he same nature. 
Thu^, undoubtedly, originated our decimal scale of Arithoietic. 

Although the. basis aiid scale of numeration have been the same, the 
methods of notation, or of eipressing numbers by characters, haa 
been different in different nations. The most simple, and probably 
the earliest method of denoting numbers, was by strai|;ht marks. One 
thing that favours this opinion is the fact that a straight mark, or I, is 
tised to denote a single unit in several systems, particularly the Roman 
and Arrtbic. 

The Romans originally denoted the numbers from one to four by J% 
probably intended to represent the four Jingert of one hand, and five 
they denoted by tbi letter, V, perhaps suggested by the appearance of 
the' hand with the thumb extended. The numbers from /re to /e« 
were denoted by adding the Ts, or digits of the other hand lo the V^ 
and fen, or iwojivet, was denoted by two V's one inverted under the 
other forming an X, &c. 

It bas been supposed, and the supposition is not without some foun* 
dation, that the Arabic pharaeters, which are now in gen rral use, were 
originally formed by a combination of straight lines. One was denot- 
ed, as at present, by a perpendicular straight line, twQ was denoted 
by two horizontal and equal straight lines, thus es:, winch, being 
formed hastily with a pen would naturally assume the form 2, and by 
degrees became rounded into 2 ; three, being denoted by three equal 
horizon's! lines, thus =, became, in like manner changed to ^ or 
3, foifr bping denoted by four equal lines in the form of a square^ 
ihiv p became, in tune, changed to 4,Jiv€ being denoted by five equal 

lines thM9 i~ became 6, six being denoted by feix eqtial lines! -^ 
becamse, 6, and so on. 



«6 REMARKS. 

The principles of our aritm<»tical notation appear io be incapable of 
farther simplifit^ati >n ; a scale dilferent from the decimal, would how* 
ever on some aci^ouotsbe preferable, as the subdivisions of ihe units 
of different orders, would contain a greater number of aliquot parts, 
or eiact divisors, of those units. Supposing 8 to have been the basis 
of the scale then 4 and 2 would be eiact measures of it, and j| arni^ 
would each be eipressed by a single digit ; or if the basis had beon \2^ 
then 6,4, 3 and 2 would have been its divisors, and J, |, i^nd 1 6ih 
would each be exp essed by a single figure. But since ibe decimal scale 
is universally established, the nearer we can bring the different denofii* 
inations of weights, measures, ia,c to conform to this scale, the^inora 
simple and easy will be all our eomputatioi^a The experiment was 
tried by tlie establishment of our Fed«*rhl Cnrrem y and has succe d- 
ed completely, and were th*^ same seriotisly atte itpted in <nir u tights 
and measures we bav« DO doubt «C it* ultiin&ie lacceas and of its bea- 
ef cial roialts. 



ARITHBIETIC. 



PART II. 



WRiTTRAT ARITHMETIC. 



SECTION I, 

Rotation untf Numeration. 

70. Aq indtvidaal thiog isJken as a standard of comparison, 
is called unity, a unit, or one. 

71. dumber is a collection of units, or ones. 

72. Numbers are formed in the following* manner; one and 

one more are called two, two and one, three, three and one, Jwr^ 

four and one,^ve, five and one, six, six and one, ^even, seven and 

one eighty eight and one, nine, nine and one, ten; and in this 

way we might go on to any extent, forming collections of units 

by the continual addition of one, aod giving to each coUection 

a different name. But it is evident, that, if this course were 

pursued, the names would soon become so numerous that it 

would be utterly impossible to remember them. Hence has 

arisen a method of combining a very few names, so as to give 

an almost infinite variety. of diatinct expressions. These names, 

with a few exceptions, are derived from the names of the nine 

first numbers, and from the names given to the collections often, 

a hundred^ and a ihou8(^nd units. The nine first numbers, whose 

names are given above, are called unitu, to distinguish them 

from the collections of teni, hundreds, &c. The collections of 

tens are named ten, twenty, thirty, forty, Jifty, sixty, seventy, 

^ighty^ niineiy.{Q) The intermediate numbers are expressed by 

joining the names of the units with the names of the tens. To 

express one ten ^nd four units, we say fourteen, to express two 

tens and Jitje units, we say twenlyifive, and others in like man« 



What 19 meant by a unit, or one ? 

What is number r 

How are the numbers formed and 

named from one to teu ? 
It the same course pursued with the 



highermimbers? why not? 
From what are the names above leo 

derived ? * 

Name the collectioos of tens, ' 



^ 
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^er. The coUections of tea tens, or hundreds, are expressed 
by placing before them tbe names of the units ; as, onehundredy 
two hundred, and so on to nine hundred. Tl)« intermediate 
numbers are formed by joining* to the Aun(fre<2f the collections of 
tens ai^ units. To express two hundred, four tens, and six units, 
we should say two hundred forty -six. The collections of ten 
hundreds are called thousanas, which take their names from the 
collections of units, tens and hundreds, as, one thousand, two 
thousand, — ten thousand, twenty thousand, — onp hundred thou- 
sand, two hundred thousand^ &c. Tbe collections of ten bun-* 
dred thousands are called millions, the collections of ten hun- 
dred millions are called billions, and so on to trillions, quadril- 
lions, &c. and these are severally distinguished like the collec- 
tions of thousands. The foregoing names, combined according 
to the method above stated, constitute the spoken nunieraiion. 

73. To save the trouble of writing large numbers in words, 
and to render computations more easy, characters, or symbols, 
have been invented, by which the written expression of num- 
bers is very much abridged. The method of writing numbers 
in characters is called J^olation. The two methods of notation, 
which have been most extensively used, are the Roman and 
the Arabic* The Roman numerals are the seven following 
letters of tbe alphabet, I, Y, X, L, C, D, M, which are now sel- 
dom used except in numbering chapters, sections, and the like. 
The Arabic characters are those in Common use. They are 
the ten following: cipher, or zero, 1 one, 2 two, 3 three, 4 
four, 5 five, 6 six,:7 seven, 8 eight, 9 nine. The above charac- 
ters, taken one at a time, denote all the numbers from zero to 

* A comparison of the t\yo methods of notation is exhibited in the 
following TABLE, 



1=:«I 


10=X 


2=11 


20=XX 


3=IIT 


30— XXX 


4=IV 


40=XL 


5=V 


50=L 


6=VI |60=LX 1 


7=vn 


70=LXX 


8=VII1 


80=T.XXX 


9=IX 


90— XC 



100=sC 

200=CC 

300=CCC 

400=CCCC 

500=Dorlo 

600=DC 

700=:DCC 

800=DCCC 

900=:DCCCC 



1000=^MorCIo 

n0O=?MC 

1200=MCC 

1300=MCCC 

1400=MCCCCt 

1500=MD 

a000=MM 

5000=To3orV 
QOOO=vT 



lUOOO=xorCCIoo 
50000=1000 

100000=(;orCCCl303 
1000000=M 

2000000=];^ 

1828=MDCCCXXVni 



Hnw are the intermediate numbers 
expressed ? 

Explain the method of expressing 
number above one hundred. 

What constituttCS the spoken nu- 
meration ? 

How is tbe expression of numbers 



abridged ? 
What is Notation? How many 

methods are there ? 
What are the Roman numerals ? 
Are they in general use ?. 
Name the Arabic cfaaractert. 



HCUERATION; 



6S 



Dine iocluiire, and are called timple anit*. To dttoote Dam- 
bera larger than nine, two or more of theie character* mutt be 
used. Ten u written, 10, twent;, SO, thirtj, 90, and lo on to 
oinetj, 90i and the iatenncdiate numbers are ezpreiicd bjr 
writing the excessei of )Laip1e unila in place of [he cipher ; 
tbue for fourteen wo write, 14, for twentj-two, 33, Ac. (13) 
Hence it will be Been that a %ure in the tetond placeVeaote* 
a □umber tea times greater than it does when staadiD^ alone, 
or in the first place. The first place at the right haod is there- 
fore diitiofuiahed bj the name of onit'tpliM*, and the second 
place, which contaias units of a higher order, is called the lot's 
place. Tea tens, or one hundred, is written, 100, two hnndit)d, 
^00, and so on to nine hundred, 900, and the intennediale nnm- 
bera are expressed by writing the excesses of Ims and units in 
the tens' and units' places, instead of the ciphers. Two hun- 
dred and iweatf-two ii writteo, 333. Here we hare the figure 
3 repeated three times, and each time with a different value. 
Thell in the second place denotes a nnmber ten times greater 
than the 2 in the first; and the 2 in the third, or hundreds' 
place, denotes a number ten times greater than the 3 in the 
second, or ten's place ; and this is a fundamental law of NotB' 
tioa, tltal eaeA removal of a figurt one pIiKS to the Itfl kand m- 
trenttt itt value ten timet. 

74. We have seen that all nnmbers ma; be expressed by 
repeating and varying the position of tea figures. In doing 
this, we hare to consider these figarea aa having local values, 
which depend upon their removal from (be place of units. 
These local values are called the names tf Ike place* : wbicb 
may be learned frooi the following 

TABI.E 1. 



543784 64974 30 1333 



How are ou'DbBr* abovs alne »- 




prcsHd hy theiD ? 


tslionP 


WLm ii UiB nsmo gWen lo ths tint 


How many kinds of vslns have fig- 


place, or rieht lisail Bguce of a 


urss? 


onmlHii? * ^ 


Upon what does Ihsic local saluss 


V/iat lo llM tscDDd place ? 


dtptnd ! 


How would jou wiilB iwohaadred 


What irs ih« local valnes eatlsd f 


«Dd iwsoiy iwa? 


Bcpcai lbs oaiaet of lbs pUcsi. 
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75, 76. 



By tiiif table it will be seen that 3 in the first place denotes 
aimply U imttt, that 3 in the second place denotes as manj 
teas as there fire simpie units in the %ure, or 3 lens ; that 2 
in the third place, denotes as many hundreds as there are units 
io the %are, or 2 hundreds ; and so on. Hence to read any 
nuaiber» we have only to ebserre the following' 

RircE. V^o the simpU valut of each Jigure join ihe name of its 
placey beginning at Vie left hand and reading (hejigures in their 
order iowardt the right. 

The figures in the above table would read, three sexiillions, 
four hundred fifty-six quintillions, seven hundred fifty-four 
quadrillions^ three hundred seventy-eight trillions, four hun- 
dred sixty-four billions, nine hundred seventy-four millions, 
three hundred one thousand, two hundred thirty- two. 

75. In reading rery large numbers it is often convenient to 
divide them into periods of three figures each, as in the follonr- 
ing 

TABLE II* 



8 '3 5 ^s- .a 3 S 3 -C S S § 

o •o 'G a 's a, M •" « r: :=5 =2 



9 •« 



532, 123, 410, 864.232, 012,345, 862,051, 234, 525,411.243,673. 

By this table it wiU be seen that any number, however large, 
after dividing it into periods, and knowing the names of the 
periods, can be read with the same ease as one consisting of 
three figures only ; for the same names, (hundreds, tens, units) 
are repeated in every period, and we brave only to join to these, 
successively, the names of the periods. The first, or right 
hand period, is read, six hundred seventy-three — units, the 
second, two hundred forty-three thousande^ the third, four hun- 
dred eleven millions^ and so on. 

76- The foregoing ts according t6 the French numeration, which, on 
account oC its simplicity, is now generally adopted in English books. In 
the older Arithmetics, and in the t«ro former editions of this work, a 

Eeriod is made to consist of six figures, and these were subdivided into 
a)f periods, as in the following 



What is seen by the first numera- 
tion table ? . 

What is the rule for reading num- 
bers ? 

How are large numbers sometimes 
divided? 

What it learned from the second 



table ? 
What names are repeated io every 

period f 
What is the difference between the 

French and Gngltsb methods of 

numeration f 



T7, It, 



ADDITION. 



«5 




TABLE m. - 

Periods. | Sextill. Quintill. Quadrill. Trill. Biliionn. Millions. Units. 

lb. un. tb. un. tht on. th. nn. th. on. th. on. exu cxu. 

532,123, 410,864.832,012,345.862.051.234, 586,411, 243.673 

Tbese two methods agree for the nine first places ; bot beyond this the 
places take different names. Five billions, fur example* to the former 
method, is read five thousand millions ia the latter. The principles of 
notation are, notwithatandin^, the same in both throughout, the difference 
consisting only in\he enuncMtioB. 

EXAMPLES FOR PRACTICE. » 

Write the fdlowing in figurei: | Enumerate, orwrite the fo])owir:; 
Kight. Seventeen. Ninety-three, in words : 
Three hundred sixty. Five thou- 
sand foor hundred and seven. Thir- 
ty thousand fifty-nine. Seven 
millions. Sixty-four billions. One 



hundred nine quadrillions, onehou' 
4ired nine millions, one hundred nine 
thousand, one hundred and nine. 



9| 
65 I 

123 I 

2040 I 

60735 I 

123456 1 



7890112 
6435123-I 
1.3711105:* 
890000000(» 
30000010U1U 
222000227002 



SECTION II. 

^ SIMPLE "numbers. 

77. Numbers are called Hmpley when their units are all r»f 
the same kind, as men, or dollars, &c. 

ANALYSIS. 

78. I- How many cents are 3 cents and 4 cents f 

Here are two collectioas of cents, and it is proposed to find how Urr;e 
a collection both these will make, if put together. The child may not b<? 
able to answer the question at once; but having learned how to form 
numbers by the successive addition of unity (2, 72.) he will pesceiv^. 
that he can get the answer correctly, either by adding a unit to four three 
times, or a unit to three four times (7). In this way he must proceed, 
till, by practice, the results arising from the addition of small numbers 
are committed to memory, and then be will be able to answer the ques- 
tions which involve such additions almost instantaneously. But when 
^he numbers are large, or numerous, it will be found most convenient to 
write them down before performing the addition. 



What is onmeration ? 
What it Arithmetic ? 



7* 



I When are numbers called simple ? 
' What 19 meant by Analysis? 





\ 



€6 SIKTPLir ADDITION. 99, 90, »f . 

2. A bo J gave 36 cents for a bookvaud 33 cents for a tlate, how many 
centt (lid he give for both f 

Here tha first nuniber i» made op of 3 tens and 6 iinUs, and the second 
of 9 tens and 3 anits. Kow if we add the 3 units of one with the ^ oaita 
of the otheCk tiici» sum is 9- unitiv and- th» % tens of one added to the 3 
tens of the other, thctr sum i»5 tens. These two retails taken together, 
are & tent and 9 anitr, or 59. which iv the number of centt given for the 
book*«ad shtte. Tht oomnoa waj of performing thb' above operation is 
SGocents. I to wnie the ntMnbfert uodep one another, so that units 
S3 cenit, | shall ttand ander untta. and tensimde^tensr as at the left 
— } hand. Then begin at the bottom of the right hand oolumn. 

Ans.59 cents, f and add together the fignrei in that column, thus^3 and 6 
are 9, and' write the 9 directly under the column. Proceeding to the col- 
uiln^ent, we say, ft and S tire 5, and write the 5 directly under the 
column of tens. Then will the 5 tens and 9 units each stand in its pro- 
per place in the answer, making 59. 

S. If a man travel 25 miles the firjst day, 30 the next, and 33 the next. 
how far will be travel in the three dayi f Ans. 8d miles. 

70. 4. A man bought a pair of horses for 316 doHart, a sleigh for 84 
dollars, and a harness for 63 dollars, what did tbey all cost him f 

216 dojls. t Here we write down the numbert as before, and begin 
84 d(Hls. .1 with the right hand column>-3 and 4 are 7» and 6 are 
63 dolls. I 13; i)ut 13 are 1 ten and 3 units ; we therefore write 

• I the 3 under the column of units, and carry the 1 ten to 

Anf. 363 dolls. | the column of tens; saying, 1 to 6^re 7, and t are 15, 
and 1 are 16. But 16 tens are 1 hundred and 6 tens; we therefore write 
the 6 under the column of teas, and carry the 1 into the column of hun- 
dreds, saying, 1 to 2 are 3, which we write down in the place of hundreds, 
and the work is done. From what precedes the scholar will be able to 
understand the following defiaitioa' and rnkh 

SIMPLE ADDITION. 

80. Simple Edition is the uniting together of aeveral simple 
numbera into one whole or total number, called the sum, or 
um<mrU. 

RUliE. 

81. Write the numbers to be added under one another, with 
units under units, tens under tens, and so on, and draw a line 
below them. ' Begin at the bottom and add up the figures in 
the right hand column :— if the sum be less than ten, write it 
below the liae at the foot of the column ; if it be (en, or an 
exact number of tens, w^te a cipher, and carry the tens to the 
next column ; or if it be more than ten, and not an exact num* 
ber of tens, write down the excess of tens and carry the tens 
as above. Proceed in the same way with the columns of tens^ 
hundrtdi^ frc. always remembering, that ten units of any one 
order, are just equal to one unit of the next higher order. 



What is the process by which a 
child would add two numbers to- 
gether? 



Wha{ is simple addition ? 
How are the numbers to be written 
down ? 



n. 
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PROOF. 
82. Beg-ia st th« top and reckdo each eolumo doWDwardi, 
and if their aniDunts agfree with the former, the operation it 
luppoeed to have been rightly performed. 

IVoTB.— No method of proving m arithmetical operaiion, will demon- 
strate the worlrto be correct; but »• we ihoald not be likel/.to eomm'K 
errort in both operations, which iboald exactly balance each other, the 
proof readera the correctneM of the operation highly probable. 

QUESTIONS FOR PRACTICE. 



5. Aocording' to the oennit 
of 18^, Windsor contained 
2956 inliabitants, Middlebury, 
2535> Montpelier 33O69 and 
Bvrlington, 2111, bow many 
inhabitants were there in those 
four towns? 

Operation. 

2956 Windsor. 

2 .5 3 5 Middlebary. 

2308 Montpelier. 

2111 Furlington. 

9^1 Total. 



9910 Proof. 

<$. A man has three fields, 
one contains 12 acres, another 
23 acres, and the other 47 
acres; how many acres are 
there in the whole ? Ans. 82« 

7. A person killed an ox, 
the meat of which weighed 642 
poands, tbe hide 105 ponnds, 
and the (allow 9^ * pounds ; 
what did they ail weigh? 

Ans. 839. 



8. How many dollars are ^ 
2565 dollars, 7009 dollars, and 
796 dollars when added togeth* 
er? Ans. 10370 doUs. 

9. In a certain town there 
are 8 schools, the number of 
scholars in the first' is 24, in 
the second 32, in the third 26, 
in the foarth 36, in th^Ab 26, 
in the sixth 27, in the seventh 
40, and in the eighth 38 ; how 
many scholars in all the 
schools ? Ans. 251. 

10. Sir Isaac Newton was 
born in the year 1642, and was 
85 years old when he died ; in 
what year did he die ? 

Ans. 1727. 

11. I bare 100 bushels of 
wheat, worth 125 dollars, 15Q 
bushels of rye, worth 90 dol- 
lars, and 90 bushels of corn, 
worth 45 dollars, hotr many 
bushels have I, and what is it 
worth ? Ans. 340 bush. 

worth 260 dolls. 



Where do you becin the addition ? 

If the amount of the column be less 
than ten, what is to be done with 
it? 

if the amount be just ten, or an ex- 
act number of tens, what is to be 
dOoef 

UUk^ Oftt ten, and not tn exact 



number of tehs.what is to be done? 
What is the sign of addition ? 
What is the sign of eqtiality ? 
Explain the reason of carrying the 

tens? 
How is addition proved? ■ 
Does the proof demonstfats th« op* 

oration to be right ? 



V- 
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12. A man killed 4 hogs, one 



weighed 371 pounds, one 510 habitants at that time? 



pounds, one 472 pounds, and 
the other 396 pounds; what 
did they all weigh ? 

Ans. 1749 pounds. 

13. The difference between 
two numbers is 5, and the least 
number is 7; what is the 
greater ? Ans. 12. 

^ 14. The difference between 
two numbers is 1448, and the 
least number is 2575 ; what is 
the greater? Ans. 4023. 

15. There are three bags of 
money, one contains 6462 dolls, 
one 8224 dolls, and the other 
5749 dolls, how many dollars 
in the three bags ? 

Ans. 20435 dolls. 

16. According to the census 
of the United Slates in 1820, 
there were 3995053 free white 
males, 3866657 free white fe- 
males, and 1776289 persons of 
eyery other description ; what 

21. 

2424612 



was the whole number of in- 



Ans. 9637999. 

17. It u 38 miles from Bur- 
lington to Montpelier, 47 from 
Montpelier to Woodstock, and 
14 from Woodstock to Wind- 
sor ; how far is it from Burling- 
ton to Windsor? Ans. 99 miles. 

18. How many days in a 
common year, there being in 
Jan. 31 days, In Feb. 28, in 
March 31, in April 30, in May 
31, in June 30, in July 31, in 
August 31, in Sept. 30, in Oct. 
31, in Nov. 30, and in Dec. 31 
days? Ans. 365. 

19. A person being asked 
his age, said that he was 9 
years old when his youngest 
brother was born, that his bro- 
ther was 27 years old when his 
eldest son was born» and that 
bis son was 16 years old ; what 
was the person's age ? 

Ans. 52 years. 



20. 
23213 
16423 
21230 
90418 



1234567 
7654321 
2112710 



22. 

8192735 

214268 

1541320 

40212 



23. 
9876987 
7986698 
4343434 
2121212 



z 



i24. 2746+390+100l+9976+432l+6633«2506r Ans. 
S5. 39543216+4826332+19181716=: 63551S64. 



ANALYSIS- 
flj, Wc have seen that Addition i> an opjtation, by 'v^*;^ /«;;7,*J 

««mtr«are united into one sum. .^ow^lI^M^^t^^lfSn^VS^ 
nuraUrs to be added are ail equal, m which case the operation *&sy ot 
abridged by a pcoce&s called Mvlttj^hcattofL . 



•4, 8S. 



MULTIFLlCATfOIf. 



69f 



1. If fi book'<:o«t 5 cents, what will 4 sach tvookt cost ? 
Four books will ericieotly cott four 
Addition. times as much as one book ; and to answer 
5 ' the qnestion by Ad lition, we should write 

5 down 4 fives, and add them, as at the left 

5 band. By Muhi plica tion^we should pro- 

5 o^ed as at the right hand, thus, 4 timej 



Ans. 20 cts; 



MultJplieatto«4 
S 

4 

Ans.30ct*. 
6 are 20. Now 



these two operations differ on^y in the firm of expression ; 

for we can arrive at the aiSiount of 4 times 5 only by a men- 
tal process similar' to that at the left hand. Hence, in order to derive any 
advantage from the u»e of Multiplication over that of Addition, it is neces- 
sary that the several rekults arising from the mnlti plication of the numbers 
below ten, should be perfectly committed to memory. They may be 
learned from the Multiplication Table, page 19. (16) 

2. If one pound of riiisins cost 9 cents, what will 7 pounds cost.^ 

64* 3. There are 24 hours in a day ; how many hours are there in 5 
days? 

Addition. ) Threedays will evidently contain | Multiplication. 
1st day 24 VM>urs^ j 3 times as many iiours as one day, or | 24 hour*. 

2d — 24 hours. ( 3 times 24 hours; we may therefore | 3 times. 

3d — 24 hours. { write down 24 three times, and add | — 

— I them together, as at the left hand, or | Ans. 72 hours. 

Ans. 72 hours, f we may write 24 with 3, the number of times it is to hn 
repeated, under ft, as at the right, and say 3 times 4 are U, (the <ame as 3 
fours added together) which are 1 ten and 2 units. We therefue write 
dawa the 2 units in the place of units, and reserving the 1 ten to be joined 
with the tens, we ray, 3 times 2 tens are 6 tens, to which we add the 1 ten 
reserved, making 7 tens. We therefore write 7 at the left hand of the 2, 
in the place of tens, and we have 72 hours, the same as by Adliiion. In 
Multiplication the two numbers which produce the result, as 24 and 3 in 
this example, are called/octorj.* The Uctor which is repeated.as the 24. 
is called the mulHplieand; the number which shows how many times ibe 
multiplicand is 'repeated, as the 3, is called the muUiplUr ; and the re 
syltof the operation, as tlia 72, is called ihe product 

4. There are 320 rods in a mile ; how many rods in 8 miles ? 

85« 5. A certain orchard consists of 26 rows of trees, and in each row 
are 26 trees; how many trees are there in the orchard.^ 
Operation. | Here we find it impracticable to multiply by the whole 

25 J 26 at once ; but as 26 is made up of 2 tens and 6 units, 

26 f we may separate them and multiply dvH by the units 
-^ I and then by the tens; thus, 6 times 6 are 36, of which 

156 I we write down the 6 units, and reserving the S tens, we 

52 I say 6 times 2 are 12. and 3, which was reserved, are 13. 

— — I which we write down, the 5 in the place of tens, and rh/» 

676 t 1 in the place of hundreds, and thus find that 6 of the 

rows contain 156 trees. We now proceed to the 2. and say 2 tiiTies arc 
12; the 2 by which we multiply being 2 tens, it is evident that t'.ie 12 are 
so many tent; but 12 tens are 1 hundred and 2 tens; we therefore 
write the 2 under the place of tens, which is dime by putting it directly 
tinder the 2 in the multiplier, and reserve the 1 to he united with the hun- 
dreds. We then say 2timeft 2 are 4; both these 2*s being in the tens' 
places, their product 4 is hundreds, with which we unite the 1 hundred 
Mservel, making 5 hundreds. The 5 being written at the left hand of the 
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t teiM, we have 5 hundred and 2 tens, or B^fot the number of trees in 20 
^rows. These being added to 156, the number in 6 rows, we have 676 for 
the number ot trees in 26 rows, or in the whole orchard. 

86* 6. There are in agentleman^sgardenS rows of trees, and 5 trees In 
each row; how many trees are there in the whole ? 

1, 1, I, 1, 1, I We will reprtf^ent the 3 rows by 3 lines of Is, and 
i. 1, 1, 1, 1, I the 5 trees in each row by 5 Is in each line. Here it 
1, 1, 1, 1, 1, I is evident thf# tile whole number of Is are i^^ many 
' times 5 as there are linenjorS times 5=15, and as ma- 

ny times 3 as there are columns, or 5 times SsslS. This proves that 5 
multiplted by 3 gives the same product as 3 multiplied by 5 ; and the same 
may be shown of any other two faptors. Hence either of the two factors 
may be made the multiplicand, or the multiplier, and the product will 
still be the same. We may therefore prove multiplication by changing 
the places of the factors, ami repeating the operation. 

SIMPLE MULTIPLICATION. 

87. Simple Multiplicatioais the method of finding^ the amount 
of a given number by repeating it a proposed number of times. 
There must be two, or more, numbers given in order to perform 
the operation. The given numbers, spoken of together, are 
cviWed Jactort, Spoken of separately, the number which is re- 
peated, or multiplied, is called the multiplicand; the number by 
which the multiplicand is repeated, or multiplied, is called the 
imiUiplier ; and the number produced by the operation is call' 
ed the product 

RULE. 

88. Write the multiplier under the omltipHcand, and draw 
a line below them. If the multiplier consist of a single figure 
only, begin at the right hand and multiply each figure of the 
multiplicand by the multiplier, setting down the excesses and 
carrying the tens as in Addition. (84). If the multiplier con* 
sist of two or more figures, begin a^t the right hand and multi- 
ply all the figures of the multipUqand successively by each 
figure of the multiplier, remembering to set the first figure of 
each product directly under the i^giire by which you are otol- 
tiplying, and the sum of these several products will be the 
total product, or answer required. (85) 

PROOF. 

89. Make the former multiplicand the multiplier, and the 



What is Simple Multiplication? I How must the numbers be written 
What relation has it to Addition ? I down I 



How many numbers must there be. 
given ? ' 

What are they called spoken of to- 
gether? 

^Vbat, spoken of si^arately? 

What is the result called ? 



How do you proceed when the mul- 
tiplier is a single figure f 

How when the multiplier consists 
of two or more figures ? 

Wiiat is the method of proof i 



'J 
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former multiplier the multiplicand, and proceed as before ; if it 
be rigfbt, the product will be the same alTthe former. (86) 

QUESTIONS FOR PRACTICE. 



7« In the division of a prize 
among 207 men, each man's 
share was 534 dollars ; what 
was the ralue of the prize ? 

5 34 dolls. 

207 men. 



3738 
1068 

Ans. 11 053 8 dolls. 

8. If a man earn 3 dolls, a 
week, how much will he earn 
in a year, or 52 weeks ? 

Ans. 156 dolls. 

9. If a man thrash 9 bushels 
of wheat a day, how much 

, will he thrash in 29 days ? 

Ans. 261 bush. 

10. In a certain orchard 
there are. 27 rows of trees, 
and 15 trees in each row ; how 
many trees are there ? 

' Ans. 405. 

11. If a person coul»t 180 in 
a minute, how many^ will he 
count in an hour? Ans. 10800. 

12. A man had 2 farms, on 
one he raised 3G0 bushels of 
wheat, and on the other 5 
times as much ; how much did 
he raise on both ? 

Ans. 2160 bu^. 

13. Jn dividing a certain 
sum of money among 352, each 
man received 17 dollars, what 
was the sum divided. ? 

Ans. 5984 dolls. 



14. A certain city is divided 
into 12 wards, each ward con- 
tains 2000 families, and each 
family 5 persons ; what is the 
whole population ? 

Ans. 120000. 

15. If a man's income be one 
dollar a day, what will be the 
amount of his income in 45 
years, allowing* 3G5 days to 
each year? Ans. 16425 dolls. 

16. A certain brigade con- 
sis Is of 32 companies, and each 
company of 86 soldiers ; how 
many soldiers in the brig'ade ? 

Ans. 2752. 

17. A man sold 742 thousand 
feet of boards at 18 dollars a 
thousand; what did they come 
to ? Ans. 13356 dolls. 

18. If a man spend 6 cents 
a day for cigars, bow much 
will he spend in a year of 36$ 
days? Ans. 2190 cts.=$2l,90. 

19. If a man drink a glass 
of spirits 3 times a day, and 
each glass costs 6 cents, what 
will be the cost for a year ? 

Ans. 6570 cU.=$65,7Q. 

20. Says Tom to Dick, yon 
have 7 times 11 chesnots, but 
I have 7 times as many- as you, 
how many have I ? Ans. 539* 

21. In a prize 47 men shared 
equally, and received 25 dol- 
lars each ; bow large was tht 
prize ? Ans. 1175 dolb. 



I'pon what priociple does it de- 

p9Q^ ? 



What is the f iga of moltiplitBatioii f 
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23. What Tfill be the cost of 
924 tons of potash at 95 dolls, 
a ton ? Ad8. 87780 dolls. 



22. What ia the product, 
308879 by iwemy thousand 
fire hundred and three ? 

Ans. 6332946137. 

S4. Multiply S7934 by 2, Product 75866 

25. Multiply S57 by 56. Prod. 1999^ 

56. Multiply 46891 by 325. Prod. llS23St5r5 

27. Multiply 848329 by 4009. Prod. 3400950961 

28. Multiply 64+7001 + 103— 83 by 18+6. 

Prod. 170040 
£9. 49xl5xl7xl2xl00=how many? Ans. 14994000 

CONTRACTIONS OF MULTIPLICATION. 

90* 1. A xntn bought 17 cows for J 5 dollars apiece; what did they all 

fioat ? 

OperatioQ. | If we multiply 17 by 5, we find the cost at 5 dollars 

17 I apiece, and since 15 is 3 times 5, the cost at 15 dollars 

5 I apiece will manifestly be 3 times as much as the cost at 

— t ^ dollars apiece. If then we multiply the cost at 5 dol* 

85 I lars by 3, the product must be the cost at 15 dollars 

3 I apiece. 

% I A numl)er (as 15) which is produced by the multiplica- 

Ans. 255 dolls. | tion of two, or more, other numbers, is called a eompoMU 
Humber* The /actors which produce a composite number (as 5 and 3) 
are called the component parts. 

1* To multiply by a eompositt nund}er. 

KvLB. — Multiply first by one component part and that product by the 
nther, and so oo, if there be more than two, the last product will be thti 
answer. 



2. What is the weight of 82 boxes 
each weighing 42 pounds f 

42«6xr Ans. 3444 lb«. 



3. Multiply 2478 by 36. 
ProdMct B9208. 

4. Md1tiply8462by 56. 
Product 473872. 

91. 5. What will 16 tons of hay cost at 10 dollars a ton? 

It has been shown (73) that each removal of a figure one place towards 
ihe left increases its value ten timefs. Hence to multiply by 10, we have 
only to annex a cipher to the multiplicand, because ail the significant 
figures are thereby removed one place to the left. In the prestut example 
we add a cipher to 1.6, making 160 dollars for the answer. 

6. A certain army is made up of 125 companies, consisting of 100 men 
.«ach; liow many men are there in the whole ? 

Fi)r the reasons given under example 5, ^ number is multiplied by 100 
Dy placing two ciphers on the right of it, for the first cipher roultiphf s it 
hy 10, and the seci^nd multipllei ^is product by 10, and thus makes it 10 
limes 10, or lOOtimeft greater ^ and the same reasonihg may be extended 
to 1 with any number of cipb^'fl annexed; Heitce 



What is a composite pumber ? I What is the rule for mttltiplyiog by 

What i« meant by the coiDponeot j '* a composite . Dumber ? 
parts of a number? | 
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S. To mtUtiply by 10, 100» 1000, or 1 wOh any number of Hphtrs anntxtd, 

'. RvLE. — Annex as many ciphers to tbe multiplicand a« there are ct- 
.|>)»frs in the multiplier* and the number thus produced will be the product* 
7. Multiply 3579 by 1000. | 8. Multiply 709101 by 100000. 

Frod. 3579000. Prod. 78910100000. 



^92. 9. What is the weight of 150 casks of sufar, each weighing 300 

lbs. ? Here 300 may be regarded as a composite number, 

25 whose component parts are 100 and 3; hence to 

3 multiply by 300, we have only to multiply by 8 aud 

— join two ciphers to the product ; and as the operation 

Ans. 75000 lbs. must always commence with the first significant fig- 

. ure, when the multiplicand is terminated by ciphers, the cipher in that 

may be omitted in multiplying, and be joined aiterwards to the product. 

Bence 

3. When there^re ciphera on the right i^fmeor both (hefacton : 

Rule Neglecting the ciphers, multiply the significant figures by the 

gcuefal rule, and place on ihe right of the product as many ciphers as were 
neglected in both factors. 

10. Multiply 3700 by 209. i 11. Multiply 7830 by 97000. 

Prod. 740000. | Prod. 759510000. 

93* 12. Peter iias 17 cbesnuts. and John 9 times as many ; how 
mapy has John ? 

170 Here we annex a cipher to 17, which multiplies it by 10. 

J 7 If now we subtract 17 from this product, we have the 17 

9 times repeated, or multiplied by 9. 

Ans. 153 

13. A certain cornfield contains 228 rows, which are 99 hills long, how 
many hills are there f 

22800 Annexing two ciph ers to 228, multiplies it 100 ; we then 
228 subtract 228 from this product, which leaves 99 times 228 ; 
'■^— and in general 
Aot. 22572 

4. When the multiplier is 9, 99« or any number of ninet : 

RVLZ. — Annex as many ciphers to the multiplicand as there are nines 
in the multiplier, and from the sum thus produced, subtract the multipli- 
caiid. the remainder will be the answer. 

14. Multiply 99 by 9. { 15. Multiply 6473 by 999. 



Howdoyou proceed when the mul- I How do you proceed wbetr— there 
liplier it 10, 100, ^ ? Explain t are ciphers on the right of both 
thii reason. ! factors ? Explain by an exa mple^ 

4 

,8 
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ANALYSIS. 

M« 1. A boy havioK 18 ceoti, lost 6 of tbeu ; bow many had be left{ 
iAm IB ft oolLeclion of It otoM* and we wUh lo Iboow iiow many there 
will bft jMfter $ ^o«aU airo tabM oat Tbe tmM natural way of doing thiK, 
would 4m totbegin with lB,.aftd takeout one cent at a time till we have 
taken 6 eeuts; thus 1 from 18 leaves 17, 1 from 17 leaves 16, 1 from 16 
leavee 15, l/rom l&kavet 24» 1 ffon 14 leaves 13, 1 from 13 leaves 12. 
Weiuure sow taken away 6 onea, or € ceats, from 18, and<have arrived, 
inthe deseeoding aeries . of Jiumben, at 12.; tbfts dtsooveiing that If 6 be 
taken leom 18* there will semaiji 12t or «bat 18 it itibe. di&rence betweeu 
6 and 18. Heooe Subtraction is the reverse of Addition. When tbe num- 
bers are small, as in the preceding example, tne operation may he per* 
formed wholly in the mind ;tl03] but if they are Urge, the work is facili* 
tated by wf iting them down» 

96* 2. A person owed 75 dolhirs, of which he paid 43 dollars ; how 
mocb remains to be paid f 

Now lo find the difference between 75 aiyl 43» 

Opefation. we write down the75«'Callinc it the mintiend, or 

From 75 minuend. number to be diminished, and write under it the 

Take 43 subtrahend 43, calling it the tubirahendt with the units under 

'— units and the tens under tens, and draw a line be* 

32 remainder, low. as at the lef\ hand. As 75 is made up of 7 tefi» 

— and 5 units, and 43 of 4 tens and 3 units, we take the 

75 proof. 3 units of the lower from th6 5 units of the upper 

linOf and find the remainder to be 2, which we 
write below the line in tbe place of units. We then take the 4 tens of 
the lower from tbe 7 tens of tine upper line", and find the remainder to be 
3, which we wciie below the line iu the ten's place, ai»d thus we find 32 
to be the difference between 75 and 43. From an inspection of these 
examples, it will be seen that Subtraction is. in -effect, the separating of 
the minuend into two parts, one of which is the subtrahend, and the ouer 
the remainder. Hence, to show the correctness of the operation, we have 
only to recempose the miniund by adding together the subtrahend and 
remainder. 

96« 3. A person oweii 727 dollars, of which he paid 542 doljars; how 
much remains unpaid ? 

Here we take 2 from 7, and write tbe difference, 5, 
727 doUs. below the line in tbe place of units. We now proceed 
542 dollf . to the tens, but find we cannot lake 4 tens fram 2 teas.. 

We may. however, separate 7 hundreds into two parts^ 

Ads. 185 dolls, one of which shall be 6 hundred, and the other 1 hundred, 

or 10 tens, and this 10 we can join with the 2, making 
12 tens. From the 12 we now subtract the 4, and write tbe remainder, 8, 
at the left hand of the 5, in tbe ten's place. Proceeding to the hundreds. 



What would be the most natural 
way of taking one number from 
another ? 

^n what caies can Subtraction be 



T 



performed mentally f 
When is it neeipssary to write do|vn 
the numbers f . 
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virt must reoMmber that 1 oalt ^f Um vpper figan of tbit order. hM tittMdy 
been borrowed and diipoied of; we mutt therefore call the 7 a 6, and 
Chen uking 5 (torn 6, there will reawia 1, which being written down in 
the place of bundredit we find that 185 doUan renMin unpaidi 

4. A boy having IS cbemutib gave away 7 of then; how anny had 
he left? 
12 Here we cannot take 7 nntte from S units | we most ther^ 

7 fore take the 1 tenaalO oniu. with the S, making 12 nnita ; 

— then 7 from It leaves $ Ut the answer* 
5 An. 

07« 5. A man has debts doe him to the amoont of 406 dollars, and he 
owes 178 dollars: what is the balance in his £ivovr? 

Here we cannot take 8 units from 6 oiiits ; we must there 
406 fore borrow 10 units from the 400, denoted by the ficare 4« 
178 which leaves 990. Now joining the ten we borrowed with 6, we 

— have the minuend, 406, divided into two parts, which are 390 
228 and 16. Taking 8 from 16, the remainder is 8 ; and then we 

.Jiave 390, or 39 tens in the npper Une, from which to take 170, 
or 17 tens. Thus the place of the cipher is occupied bv a 9, and the sig- 
nificant figure 4 is diminished by 1, making h 3. We then say, 7 from 9 
there remains 2, which we write in the place of tens, and piooecdiag to 
the next place, say 1 from 3 there nmains 2. Thus we find the balance 
to be 228 dollars. 



SIMPLE SUBTRACTION. 

98» Simple Sabtraction ia the taking of one •imple number 
from another, ao as to find the difference between them. The 
greater of the given nambera ia called the minuend^ the leas 
the subtrahend^ and the difference between them the remainder. 

KULE. 
99. Write the least number under the greater, with units 
under units, and tens under tens* and ao on, and draw a line 
below. Beginning at tl^e rigbt hand, take each figure of the 
subtrahetid from the figure standing over it in the miooend, 
and write the remainders in their order below. If the figure in 
the lower line be grestter than the figure standing over it,— 
suppose ten to be added to the upper figure, and the next sig- 
nificant figure in the upper line to be diminished by 1, (96) re- 
garding ciphers, if any come between, as 9b, (97; ; or, which 
gives the same result, suppose 10 to be added to Uie upper 
figure, and the next figure in the lower line to be inoiseasedby 



What is Simple Subtraction? 
What are the given numbers called? 
What is the differAtce called ? 
How are the numbers to be written 

down ? 
Where do yon begin to subtract ? 



When the -figure in the «ipper line 
is less than the ooe under it« what 
is to be done? 

Explain it by an fxample. 

What is the sign of Subtraction ? 
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SIMPLE SUBTRACTiaN. 



Ida. 



1^ with which proceed as before, and so on till the whole is fin- 
ished. 

PRCX>F. 
100. Add together the remainder and the subtrahend, and if 
the work be right, their sum will equai the minuend. 

QUESTIONS FOR PRACTICE. 



6. In 1810, Montpelier con- 
tained 1877 inhabitants, and in 
1820, 2308 inhabitants ; what 
was the increase, and in what 
time? 

1820 2308 

1810 1877 

Time 10 years 431 increase. 

7. Dr. Franklin died in 1790, 
and was 84 jrears old ; in what 
year was he born I Ans. 1706. 

8. A man deposited 9000 
dollars in a bank, of which he 
took oat 112 dollars ; how 
much remains in the bank ? 

Ans. 8888 dolls. 

9. If a man sell 29 out of a 
flock of 76 sheep, how many 
will there be left f Ans. 47* 

10. Sir Isaac Newton was 
bom in the year 1642, and 
died in 1727 ; how old was he 
when he died f Ans. 85 years. 

11. What number is that 
which taken from 365 leaves 
159? Ans. 206. 

12. Supposing a man to have 
been born in 1796, how old 
was he in 1828 ? Ans. 32 y rs. 

13. If you lend a bftghbor 
765 dollars, and he pay you at 
one time, 86 dollars, and at 
another 125 dollars, how much 
is still due ? Ans. 554 dolls. 



14. If a man have 125 head of 
cattle, how many will he have 
after selling 8 oxen, II coirs, 
9 steers and 13 heifers ? 

Ans. 84. 

. 15. What number is that to 
which if you add 643, it will 
become 1826 ^ Ans. 1183. 

16. How many years from 
the flight of Mahomet in 622, 
to the year 1828 ? Ans. 1206. 

17. America was discovered 
by Columbus in- 1492; how 
many years since ? 

18. Ifyott lend 3646 dollars, 
and receive in payment 2998 
dollars, how much is still due ? 

Ans. 648 dolls. 

19. A owed B $4850, of 
which he paid aH^Uffe time $200, 
at another, $475, at another 
$40, at another $1200, and at 
another $156; what remains 
due? ; Ans. $2777. 

20. The sum of two numbers 
is 64892, and the greater num- 
ber is 46234 : what is the 
smallest number ? 

'. Ans. 18658. 

21. Gunpowder was invent- 
ed in the year 1330 ; then how 
long was this before theinven- 
tion of printing, which was in 
1441? 

Ans. Ill years. 



\ 
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22. 23. 24. 25. 

rrom 3287625 5327467 78200004 12345678 

Take 2343756 2100498 27800009 4196289 



Hem. 9 43 8 69 



Proof 3287625 

£6. 6485— 4293=: 2192. 
Ut\ 900000—1=899999. 



28. 484644.93—139^66. 

29. 2777+ U—1898« 890. 



ANALYSIS. 

16l« 1- Divide 24 apples equally among 6 boys, bow many x^iU each 
deceive ? 

The most simpie way of doing this would be, first to gtye each ^oy 1 
apple, tbea each boy 1 apple more, and so on, till the whole were dis- 
tributed, and tise number of ones, which each received, would deuote his 
share oftbeitpples, which would in this case be 4. Or as it would take 
€ apples to give each boy one, each boy*s share will evidently contain as 
many apples as there are sixes in 24. Now this may Ije ascertained hy 
subtiaciing 6from 24, as many times as It can be done, and the uumber cf 
subtractions Will be the number of times 6 is contained in 24 ; thus, 24— 
6=13, 18—6=12, 12—6=6, and 6— 6=a. Here we find that by perform, 
ing 4 subtractions of 6, the 24 is completely exhausted, which shows 
that 24 containi 6 just A times. Now as Subtraction is the reverse of 
Addition. (94) it is evident that the addition of 4 sixes, (6 + 6 -f- 6 4. 6=24) 
must recumpose the number, whibh we have separated by i\^ subuactiou 
of 4 sixes. But when the numbers to be added are all equal, Additioa 
4iecom«8 Multiplication, (B3) and 24 is therefore the product of 4 and 6. 
(4x6a=24). A number to be divided, and which is called a dividend, is 
then to bo regarded as the product of two factors, onoof wbicb, called the 
divisor^ is jjrven to find the other, called Xbe quotient,- and the inquiry 
how many times one number is contained in another, as 6 in 24, is the 
same as how many times the one will make the other, as how many times 
6 will make 24, and both must receive the same answer, viz. 4. Hence 
to prove Division, we multiply the divisor anil quotient together, and if 
ihe woifc be right, the product will equal the dlvideod. 

2. How many yards of cloth will 63. dollars buy, at 9 dollsrrs a yard f 

102. When the dividend does not exceed 100, nor the. divisor exceed 
10, the whole operation may be performed at once in the mind: but when 
citherof them isgreater than this, it will be found most convenieiit to write 
tdown the numbers before performing the opera lion. 

3. Divide 552 dollars equally between 2 meo, how maBv dollars wil 
«;ach have ^ 

8* 
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78 mtisiox. 103» 

2)552 Here we cannut say at once how maoy times 2 is coo- 

tained in 352, we therefore write down the dividend, 552, 

400->200 and place the divisor, 2, at the left band. We then pro- 
140 — W ceed to separate the dividend into such parts as may 

12 6 readily be divided by 2. These parts we iind to be 400, 

— 140, and 12. Now 2 is contained in 4, 2 times, and Uierefore 

552 76 in 400. 200 times; 2 in 14, 7 times, and in 140. 70 times, 

and 2 in 12. 6 times ; and since these partial dividends. 400-f- 140+123= 
552, the whole dividend, the partial quotients, 2004-70+6=276, the 
whole quotient, or whole number of times 2 is contained in 552. But in 

practice we separate the dividend into parts no 
Divis. Divid. Quot. faster than we proceed in the division. Having 
2) 552(276 wiitten down the dividend and divisor as before, 
4 2 we first seek how many times 2 in 5, and find it to 

— — be completely contained in it only 2 times. We 
15 552 therefore write 2 for the highest figure of the quo- 
14 proof. tient, which, since the 5 is 500, is evidently ^0; 
~- but we leave the place of tens and units blank to 

12 receive tho^e parts of the quotient which shall be 

12 found by dividing the remaining part of the divi- 

— dend. We now multiplv the divisor 2, by the 2 

in the quotient, and write the product, 4. (400) 
under the 5 hundred in the dividend. We have thus found that 400 con- 
tains 2, 200 times, and by subtracting 4 from 5, we find that there are 1 
hundred, 5 tens, and 2 units, remaining to be divided. We next bring 
down the 5 tens of the dividend, by tlie side of the 1 hundred, making 15 
tens, and find 2 in 15, 7 times. But as 15 are so many tens, the 7 must 
be tens also, and must occupy the place next below hundreds in the quo- 
tient. We now multiply the divisor by 7, and write the product, 14, 
under the 15. Tiius we find that 2 is contained iu 15 tens 70 times, and 
subiructing 14 from 15, 6nd that 1 ten remains, to which we bring down 
the 2 units of ihe dividend, making 12, which contains 2. 6 limes; which 
6 we write in the uniiV place of the quotient, and multiplying the divisor by 
it, find the product to he 12. Thus have we completely exhausted the 
dividend, and obtained 276 for the quotient as before. 

103. 4. A prize of 3349 dollars was shared equally among 16 men, 
how many dollars did each man receive ? 

. « X «« .^ , ««^ . ^® ^"^^ ^^^^ *^*« numbers as before, and find 

16)?349(209^^An8. 16 in 33. 2 times.~we write 2 in the quotient, 

32 multiply the divisor by it, and place the product, 

32. under 33, the part of the dividend used, atid 

^^^ subtracting, find the remainder to bel, which is 

144 1 hundred. To the 1 we bringdown the 4 ten?, 

*~~ making 14 tens ; but as this is less than the divi- 

^ sor, there can be no tens in the quotient. We 

therefore put a cipher in the ten's place in the 

quotient, at»«3 bring down the 9 units of the dividend to the 14 tens, making 

149 units, which contain 16 somewhat more than 9 times. Placing 9 in 

the unit's place of the quotient, and multiplying the divisor by it, the 

jroduct is 144, which, subtracted from 149, leaves a remainder of 5. 

The division of these 5 dollars may be denoled by writing the 5 over 16, 

with a line between, as in the example. Each man's share then will be 

209 -dollars and 5 sixteenths of a dollar.(21) The division of any number 

by another may be denoted by writing the dividend over the divisor, with 

a line between, and an expression of mat kind is called a Fulgar Fraction. 



104, lOS, 106. 



SIMPLfi DIVISION. 
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104* 5. A certain cornfield contains 2888 Mils of eorn planted in 
fOws, wbicb are 56 liillt long, how many rows are there ? 

Here, as 56 it not contained in 26, it is necessary 
to take three figures, or 268, for the first partial divi- 
dend ; but tliere may be some difficulty in finding how 
many timet the divisor may be had t!i it. It will, 
however, soon be seen by Inspection, that it cannot be 
less than 4 times, aud by making trial of 4, we find that 
— we cannot have a larger number than that in the ten*« 

place of the quotient, because the remainder, 44, is lest 
than 56, the divisor. In multiplying the divisor by the quotient figure, 
if the product be greater than the part of the dividend used, the quotient 
figure is too gretU; and in subtracting this product, if the remainder ex- 
ceed the divisor, the quotient figure is too small; and in each ca<e the 
operation must be repeated until the right figure be found. 

SIMPLE DIVISION. 

DEFINITIONS. 

105. Simple Division !» the method of finding lioiv many 
times one simple number is contained in aoother; or, of sepa- 
rating a simple number into a proposed number of equal parts. 
The number which is to be divided, is called the dividend ; the 
number by which the dividend is to be divided, is called the 
divisor; and the number of times the divisor is • contained in 
the dividend, is called the quotient. If there be any thing left 
after performing the operation, that excess is called the re- 
mainder^ and is always less than the divisor, and of the same 
kind as the dividend. 

RULE. 

106. Write the divisor at the left hand of the dividend ; frnd 
how many times it is contained in as many of the left hand fig- 
ures of the dividend, as will contain it once, and not more than 
nine times, and write the result for the highest figure of the 
quotient. Multiply the divisor by the quotient figure, and 
set the product under the part of the dividend used, and 
subtract it therefrom. Bring down the next figure of the 
dividend to the right of the remainder, and divide this 
number as before ; and so on till the whole is finished. 

NoTS. — If after bringing down a figure to the remainder, it be still less 
than the divisor, placeacrpher in the quotient, and bring down another 
figure. (103.) Shuuld it still be too small, write another cipher in the 



Wim i« Simple Division 1 

What i« meant by tlie dividend? 

by the divisor ? by the quotient ? 

by the remainder ? 
Of what kind is the remainder ^ 



How may the division of the re- 
mainder be denoted ?(103) 

How do you place the numbers fo? 
division? where the quotient? 

How is the operation performed ? 
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109. 



quotient, and bring itowu another figure, and lo oo till the number ibal] 
contain the divisor. 

PROOF. 
107. Multiply the divisor by the quotient, (addiDgp the re- 
mainder, if any) and, if it be right, the product will be equal to 
the dividend. 

QUESTIONS FOR PR.\CTICE. 



G. If 30114 dollars be divid- 
ed equally among 63 men, how 
many dollars will each one re-> 
ceive P 

63) 30114 (478 dolls. Ans. 

252 




7. If a man^s income be 1460 
dollars a year, how much is 
that a day ? Ans. 4 dolls. 

8. A man dies leaving an 
estate of 7875 dollars to his 7 
sons^ what is each son's share ? 

Ans. 1125 dolls. 

9. A field of 34 acres pro- 
duced 1020 bushels of corn, 
how much was that per acre f 

Ans. 30 bush. 

10. A privateer of 175 men 
took a prize worth 20650 dol- 
lars, of which the owner of the 
privateer had one half, and the 
rest was divided equally among 
t^e men ; what was each man's 
share ? Ans. 59 dolls. 

11. What number must I 
multiply by 25« that the pro- 
duct may be 625? Ans. 25: 



12. If a certain number of 
men, bv paying 33 dollars each, 
paid 726 dollars, what was the 
number of men ? Ans. 22. 

13. The polls in a certain 
town pay 750 dollars, and the 
number of polls is 375, what 
does each poll pay ? 

Ans. 2 dolls. 

14. If 45 horses were sold 
in the West Indies for 9900 
dollars, what was the average 
price of each ? Ans. $220. 

15. An army of 97440 men 
was divided into 14 equal divi- 
sions, how many men were 
there in each ? Ans. 6960. 

16. A gentleman, who own- 
ed 520 acres of land, purchas- 
ed 376 acres more, and then 
divided the whole into 8 equal 
farms, what was the size of 
each? Ans. 112 acres. 

17. A certain township con- 
tains 30000 acres, how many 
lots of 125 acres each does it 
contain > Ans. 240. 

18. Vermont contains 247 
townships, and is divided into 
13 counties, what would be the 
average number of townships 
in each county ? Ans. 19. 

519. Vermont contains 5640- 
000 acres of land, and in 1820 



What is the method of proof P 
How is division denoted? When it 
is expieued by writing th« diti*. 



dend, what ii the expression call' 

ed.> 



103, 109. CONTRACtiONS Or DIVISION. 



coatained 235000 inhabitants, 
what was the arerage quantity 
of land to each person ? 

Ana. ^ acres. 

20. The distance of the 
moon from the earth is 240000 
miles, and the diameter, or dis- 
tance through the earth, is 
8600 miles ; how manj diame- 
ters of the earth will be equal 



to the moon's distance from the 
earth? Ans. 30* 

21. Divide 17354 by 86. 

Quot.201. Rem. 68. 

22. Divide 1044 by 9. 

Quot. 116. 

23. Divide 31748748 by 24. 
Quot. 14478C4. Rem. 12. 

24. 2970j2-S-6=4950i Ans. 

25. 2^V«o=39865f Ans. 



CONTRACTIONS OF DIVISION. 

108. 1. Divide ff67 dollars equally among 3 men, what will each 
receive ? 

Here we seek how many times 3 in 8, and findiiiq 
DWis. 3 ) 867 Divid. it 2 times and 2 over, we write 2 under 8 for the 

first figure of tbe^uotient, and suppose the 2,which 

289 Qaot. remains, to be joined to the 6, making 26. Then 

3 in 26, 8 times, and 2 over. We write 8 for the 

next figure of the quotient, and place 2 before the 7, making 27, in which 

we find 3. 9 times. We therefore place 9 in the unit's place of the qun> 

tient, and the work Is done. Division performed in this manner, without 

. writing down the whole operation, is called Short Division, 

L fFhen the divisor is a single figure ; 

Rule. — Perform the operation ia the mind, accordiog to the 
general role, writing* down only the qaotient figfiires. 
2. Divide 78904 by 4. I 3. Divide 234567 by 9. 

Quot 19726. '^ I Quoc. 26063. 

109. 4. Divide 238 dollars into 42 equal shares ; how many dollars 
will there be in each? 

If there were to be but 7 shares, we shouM 

42=56x7 divide by 7, and find the shares to be $33 each, 

7 ) 238—6 rem. Ist. with a remainder of 6 dollars ; but as there are to 

< — be 6 times 7 shares, each share will be only one 

6 ) 33—3 rem. 2d. sixth of the above, or a little more than 5 dollars. 

— ' In the example there are two remainders ; \\\?t 

5 first, 6, is evidently 6 units of the given dividend, 

7x34-6=27 rem. or 6 dollars; but the second, 3, is evidently units 

Ans.5^X dolls. of the second dividend, which are 7 times as 

^^ great as those of the fir{<t, or equal to 21 units of 

the first, and ^\-\'Q==^'%t dolls, the true remainder. 

11, When the divisor is a composite number, (90.) 

Rule Divide first by one of the component parts, and that 



What is Short Division? 
IVbat is the rule ? 



How do you multiply by a compo- 
site number? 
Explaiu the operation. 



/^ 
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quotieat by another, and so on, if there be more thaa tiro, the 
last quotient htUI be the answer. 

5. DiFide ai046835 bj 56»7 I 6. Difide 84874 by 4d« 6^8. 
xa Quo. 554407, Rem. 43. J Quo. 1768i|. 

1 10« 7. Divide 45 apples eqwilljr smoog TO chf!4reo, how many will 
each child receive ? 

A» It will take 10 applet to give each child 1, each child will evidently 
receive at mntty apples as there are 10*s in the whole Bamber; but all 
the fi^urei of any number, taken together, may be regarded as teaa, ex* 
eepting that which is in the uuiOs place.. The 4 then is the quotient, and 
ilie 5 is in the remainder^ that is, 45 apples will give 10 children 4 apples 
and 5 tenths, or |, each. And as all the figures of a iittonber. higher than 
»n the ten's place, may he considered hundreds, we may in like man- 
ner divide by 100, by cutting oflf two figures from the right of tb? divi- 
dend; and generally, 

///. To divide by 10, 100, 1000, or 1 wiih any number ofei" 
phert annexed ; 

Rule — Cut off as many figures from the right hand of the 
dividend as there are ciphers in the divisor; those on the lefk 
will be the quotient, and those on the right, the remainder, 

mong 100 men, how much 
will each receive P 



8. Divide 4683£101 bj 
1 0000. Quot. 468Sf^<\^. 

9. Divide 1500 dollars a- 



Ans. 15 dolU. 



43 

1^56 Rem. 



111. 10. Divide 3655& into 3200 equal parts. 

Here 3200 is a composite number, whose 

3^2(00 ) 365|5S (11 Quot. component p^rts are 100 and 32; we t»terer>re 

32 divide by 100, by cutting off the two right hand 

— figures. We then divide the quotient, 365, by 

32, and find the quotient to be 11, and remain- 
der 13; but this remainder is 13 hundred,(109> 
and is restored tu iu proper place by bringing 
down the two figures which remained after 
dividing bv 100, making the whole remainder, 
1356. Hence 

IV* To divide by any number whose right hand Jiguret are 
ciphers; 

RuLEi — Cat off the ciphers from the divisor, and as many 
figures from the right of the dividend ; divide the remaining 
figures of the dividend hy the remaining figures of the divisor, 
and bring down the figures cut off from ttie dividend to the 
right of the remainder. 



What is the rale for multiplying by 

1 . wi th ci phers annexed ? 
Give the reason for the operation. 



How do you proceed when the divi- 
sor has ciphers in the right hand ? 
Give the reason. 
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11. Divide 73«064 bj £300. 1 12. Divide 6095 146 by 5600, 
42uot ^20, Hem. 2064. I Quot. lOSSfiH- 



BBVIBW. 



112« 1> Wbat tpe the foiwliifneti- 
tal openuioiit iftfthit SecUon f 
Am, AddHioo nod Subtniotioii. 

% What relmtioD 1im« MulUpU- 
catioQ and Divliion to theae ? (83, 
101.) 

3. When iwo or mon aumbers 
aw gUrcBf how-do yoa fiad tb^r lum? 

.4. What Is the method of per- 
formiiic the operation f (9t) 

5. When -the gWf n ^umbeM are 
*all equal, ^at shorter method is 
Abere of finding their turn ? (83.) 

6. How is Multipiication per- 
foiwed? (88) 

7. What are the fiven numbers em- 
ployed in Multiplication called? (87.) 

8. What is die result of the ope- 
ration called ? (87.) 

9. How woitid yoa find the diffe- 
reoae between two nnmbera-? (84.) 

10. By what' names would you 
call the two numbers ? (98.) 

11. What is the difference called? 

12. If the minuend and subtra^ 
heud were given, bow would you 
find the remainder ? t 

13. If the mieuend aodjremain- 
der were given, how would you find 
the subtranend:? 

14. If the subtrahend and remain* 
def were giren, how would you find 
thejmauMd? 

15. if the sum of two nomfaeis, 
and OAS of. 4hem were £ivMi*'hew 
would ypu find the otherl 

16. If the ^reattr of two numbers 
and their difference be giTeti, how 
would you find the Utsl 

17. If the less of two Aombers 
and their difirencs be given, how 
would you find the greater? 

19. How would you find how ma- 
ny timea 4nw number ia oonti^ned 
in another? 

10. By what name would you 
••11 the Dumber .divided? (105.) 



90. What would yon call the 
other number? 

21. By what name would you 
call tiie result of the -operation? 

2^ Where there is a part of the 
dividend left after performing the 
operation, what is it called f 

t3. How can you denote the di- 
vision of this remainder ? (103.) 

24. If the divisor and dividend 
were ^iven, how would you find the 
quotient ? 

25. If the dividend and quotient 
were given, how would you find the 
4li visor ? 

26. If the divisor and quotient 
were given, how would you find tiw 
dividend ? 

27. If the multiplicand and mul- 
tiplier were given, how would you 
:fiad the product ? 

28. If the multiplicand and pro* 
duct were given, now would you 
find the multiplier? 

29^ If the multiplier and product 
were given, how would you find the 
muItipHoand? 

90. When the price of an article 
is given, how do you find the price 
of a number of articles of the same 
kind? (83.) 

31. I>oes the proof of an arith- 
metical operation demonstrate Its 
correctness ? [8!^.] What then is its 
use? 

NoTiL — The definitions of such 
qfthefoUovnng terms as have not 
been already esplainedt tnay be/ottnd 
inadietionary. 

Wimt is Arithmetic? What is a 
Science? Ntrmbet ? i?otation? Hit- 
metation ? Quantlly f Qucaiioa ? 
Rale? Answer/ Pjnioff Principle? 
Illuttra^on.? Sxplanttioii ? 
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DECIMALS AND FEDERAL MONEY. 



113. The method of foriiiing> numbers, and of expressing 
Jtbem by figures, has been fully explained in the articles on Nu* 
meration. (71, 72, 73.) But it frequently happens that we 
have occasion to express quantities, which are less than the 
one fixed upon for unity. Should we make the foot, for instance, 
our unit measure, we should often hare occasion to express 
distances which are parts of a foot. This has ordinarily been 
done by dividing the foot into 12 equal parts, called inches, and 
each of these again into 3 equal parts, called barley corns. 
(38.) But divisions of this nature, which are not conformable 
to the general law of Notation, (73,) necessarily embarrass cal- 
culations, and also encumber books and the memories of pupils^ 
with a great number of irregular and perplexing tables. Now 
if the foot, instead of being divided into 13 parts, be divided in- 
to 10 parts, or tenths of a foot, and each of these again into 10 
parts, which would be terUhs of tenths^ or hundredths of a foot, 
and so on to any extent found necessary, making the parts 10 
times smaller at each division ; — then in recomposing the lar- 
ger divisions from the smaller, 10 of the smaller would be requi- 
red to make one of the next larger, and so on, preciselv as in 
yvhole numbers. Hence, figures expressing tenths^ hundredUu, 
thotuandthtf &c. may be written towards the right from the 
place of units, in the same manner that.<en», kundreds^ihmuands, 
&c. are ranged towards the left ; and as the law of increase to- 
wards the left, and of decrease towards the right, is the same, 
those figures which express parts of an unit may obviously be 
managed precisely in the same manner as those which denote 
integers, or whole numbers. But to prevent confusion it is 
customary to separate the figures expressing parts from the in- 
tegers by a point, called a separcUrix. The points used for this 
purpose are the period and the comma, the former of which is 
adopted in this work ; thus to express 12 feet and 3 tenths of a 
foot, we should write 12.3ft. for 8 feet and 46 hundredths, 8.46(t. 

DEFINITIONS. 

114. Numbers which diminish in value, from the place of 
units towards the right hand, in a ten- fold proportion, (as de- 
ficribed in the preceding article^) are called Decimals. Num- 
bers which are made up of integers and decimals, are called 
mixtd numbers. 
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NUMERATION OF DECIMALS. 



115. It oiust be obvious from the two preceding articles, that 
the %urefi in deciinals^ as in whole numbers, have a loeal vaiuet 
called the name of the place, (74) which depends upon their dis- 
tance from the separatrix, or the place of unity, fochrtmowU f^f 
(i figure one place towards the right j dtnUMMng Ui vahie Ut% 
times, (7a) The names of the places, bo4h of integers and de- 
^^imalS) are expressed in the folbwini^ 

TABLE. 



Integers. 



Decimals. 



r^ 



a « 
o a 

'^ o 






Q 



• m 

•Sii * » « 
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8 06197 5 a 3 4. 3 2 5 7 9 1 60 g 



From this tabled will be seen, that the names of the pla- 
ces, each way from that of units, are the same, excepting 
the termination ih^ or ths^ which U added to the name of the last, 
or right hand place, in the enunciation of decimals. 



EXERCISES. 



1. What do you understand 
by 1 tenth part of a thing ? 2 
tenths ? 3 tenths ? &c. 

2. What is meant by. 1 hun- 
dredth? 5 hundredths? 35 
hundredths? 

3. How would you write 4 
tenths hi figures? 7 tenths? 
17 hundredths ? 2 hundredths? 
8 thousaiidths ? 401 thou- 
sandths ? 1 millionth ? 7 thou- 
sand and 7 thousandths ? 



4. How would you write 
twenty-five hundred and twen- 
ty-five hundredths ? One and 
six hundredths ? One hundred^ 
and four ten thousandths ? 

5. How would you express 
the following numbers in words: 
0.1,0.3,0.01,0.05,0.35, 004,. 
0.7, 0.17, 0.02, 0.CC8, 0.401, 
0.000001, 700.007, 25.25, 1.06, 
100.0004. 



116. Ciphers on the right of decimals do not alter their value 
for while each additional cipher indicates a division into parts 
tea times smaller than the preceding, it makes the decimal 
express 10 times as many parts, (113.) Thus 5 tenths denotes 

9 
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5 parts of a uDit, which is diFided into 10 parts ; 50 hundredths 
denotes 50 parts of a unit, which is divided into 100 parts, and 
soon; but as 5 is half of 10, and 50 half of 100, the value of 
each is the same, namely, one half a unit. On the contrary, 
each cipher placed at the left hand diminishes the value of a 
decimal 10 times, by removing^ each significant figure one place 
towards the right, (115.) In the decimals, 0.5, 0.05, 0.005, the 
8B0ond is only 1 tenth part as much as the first, and the third 
only 1 tenth part as much as the second ; and they are read, 5 
tenths, 5 hundredths, and 5 thousandths. 

ADDITION OF DECIMALS. 

ANALYSIS. 

117, What is the sum of 4 tenths of a foot, 75 hundredths of a foofr 

and 9 hundredths of a foot ? 

« Wa first write 0.4 ; then as .75 is 0.7 and 0.05, we write 
0.4 0.7 under 0.4, and place the 5 at the righ( hand in the place 
0.75 of hundredths ; and lastly, we write 9^under the 5 in the 
0.09 place of hundredths. We then add the hundredths, and find 
them to he 0.14, equal to one 1 tenth and 4 hundredths ; we 

Ans. 1.24 ft. therefore reserve the 0.1, to be united with ihe UniJu^w^ 
write the 4 under the column of hundredths. We thiensayr 

1 to is 1, and 7 are 8, and 4 are 12; but 12 tenths of a foot are equal to 1 

foot and 2 tenths; we therefore write 2 in the place of tenths, and place 

the 1 foot on the left of the separatrix in the place of4inits. Thus we find 

the sum of 0.4, 0.75, and 09 of a foot, to be 1.24 ft. 



RULE. 



118. Writ^ down the whole numhers, if any, as in Simple 
Addition, and place the decimals on the right in such manner 
that tenths shall staod under tenths, hundredths under him- 
dredths, and so on^ and draw a line below. Begin at the right 
hand, and add up all the columns, writing down and carrying as 
in Simple Addition. Place the decimal point directly under 
those in the numbers added. 



QUESTIONS FOR PRACTICE. 



2. What is the sum of 25.4 
rqds, 1605 rods, 8.842 rods, 
and 46.004 rods ? 
25.4 
1605 
&842 
46.004 



Ans, 96-296 rods. 



3. Wh^t is the amount o^ 
seventeen pounds and seven 
tenths, eight pounds and sixty- 
six hundredths, and one poundj 
and seven hundredths ? 
17.7 
8.66 
1.07 
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4. What is the sam of 21.3, 
312984, 918, 2700.42, 3 153, 
tW.2, and 581.06 ? 

Ads. 4564.117. 

5. What is thc^ sum of 37, 
And 8 hundred and twenty- 
one thousandths, 546 and 35 
hundredths, eight and four 
tenths, and thirty-se7en and 
three hondred twenty-fiye 
thousandths ? 

Ans. 629.896. 



6. What is the sum of six 
thousand years and six thon- 
sandths of a year, fire hundred 
years and five hundredths of a 
year, and forty years and four 
tenths of a year ? 

Ans. 6540.456 yn. 

7. Twclve+7.5+0.75+ 
1.304, are how many ? 

8. Seven teen -1-0.1 4-0.1], 
.f0.ll 1+0.7707, are how 

I many f 




MULTIPLICATION OF DECIMALS.. 

ANALYSIS. • 

1 t9m 1. How much butter in 3 boxef, eseh containing 4 poundf and 75 

hundredths of a pound ? 

The method of solving this question 
By Addition, bj Addition, must be icufficiently obvi- By Mvhi plica tios 

4.75 ous, ( 117). In deing it by Multiplics- 

4.75 tion, we proceed as at the right oand, 

4.75 saying, 3 tinaes 5 are 15; and as. l^e 5 

« are hundredths of a pound* the pr^^ct Ans. 14.251b. 

An8.14.251b. js obviously hundredths; but 0.15 are 

O.I and 05, we therefore write 5 in the place of han- 
4li'edth$, and reserve the 1 to be joined with the tenths. Wd'then say, 3 
times 7 are 21. which are so many tenths, because the 7 are tenths, and to 
these we join the 1 tenth reserved, malting 22 tenths; but 22 tenths of a 
pound are equal to 2 pounds and 2 tenths of a pound. We therefore write 
the 2 tenths in the place of tenths, and reserve the 2 lbs. to be united with 
the pounds. Lastly, we say, 3 times 4 lbs. are 121b. to which we join 
the 2 lb. reserved, making 14 pounds, which we write as whoje numbers 
on the left hand of the separatrix. From this example it appears, tiiat 
%ohen one of the factors contains decimals^ there wiU be an equcU number of 
decimal places tn the product. 

190* 2. If a person travel 4 3 miles per hour» how for will he travel 
iri 2.5 hours? 

Having written the numbers as at the left hand, we 
say 5 times 3 are 15. Now as the 3, which is multi- 
plied, is tenths^ it is evident, that if the 5, by which 
it is multiplied, wefe units, the product, 15, wovld be 
tenths, (119). But since the 5 is only tenths of 
units, the product, 15, can be only iQihs of 10^, or 
^ IQOths of units ; but as 0.15 are 0.1 and 0.05» we 

Ans. 10.75 miles. wi>te5 iu the place of hundredths, reserving the 1 |o 
i>e joined with the tenths. We then say 5 times 4 are 20, which are 
tenths, because the 5 ia tenths ; joining the* 0.1 reserevd, we bare 21 tenths, 
«qual to 2. 1 miles ; we therefore write 1 in the place of tenths, am) 2 iu 
•slie place of units.. We then multiply by 2, as illustrated ioBrtick 119' 



43 
2.5 

2.15 
8.6 
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0.25 
0.25 

.0125 
.050^ 



«nd write the product, 8.6, under the corresponding parts of the first 
pr/oduQt, and, adding the two parrial products together, we have 10.75 
miles for the distance travelled in 2.5 hours. 

191. 3. What is the product of 0.5 ft. multiplied by 0.5 ft. ? 
1 foot, multiplied bj ttself, gives a 
0-5 square, measuring 1 foot on each side. 
0.5 0.5 ft. by 0.5 gives a square, measuring 
— 0.5 ft. equal to ^ foot, on each side. But 
Ads. 0.25 ft» the latter -square, as sliown by the dia- 
gram, is only 0.25, or \ of the former ; 
hence 0.25 ft. is evidently the product of 0.5 by 
0.5 ft. Here we perceive that multiplication \ii a 
decimal diminishes the muUiplicand, or, in atnet 
^ords^ gives a prod tiut which is less than the multi- 
plicand. ^ 

4. If you multiply 0.25 ft. by 0.25 ft. what will be the product t 

Here the operation is performed as above; ^but since 

tenths multiplied by tenths, give hundredths, [120] ; the 5 

at the left hand of the second partial product is evidently 

hundredths; it is therefore necessary to supply the place ef 

tenths with a cipher. Or the necessity of a cipher at the 

left of the 6, in the answer, may be shown by a diagram. 

• A square foot being the area of a square 

.0625 ft, which measures 1 foot on each side, a 
square 0.25, or quarter, of a foot, 
square measuring 0.25 of a foot on each 
but such a square, as is evident from the dia- 
ls only one si^||aentb part of a square foot. 
I^ence to prove that the decimal 0.0625 ft. is equal in 
value to one sixteenth part of a square foot, we have 
only to maltiply it by 16 (0.0625 xl&st ft.) and the 
product is 1 foot. In like manner it may be shown 
that every product will have as many decimal places 
as there are decimal places in both the factors. 

RULE. . 

122. Wriie the roaltiplier under the multiplicand, and pro- 
ceed in all respects as in the mttltiplication of whole numbers. 
In the prodact, point oSl as* many figures for decimals as 
there are decimal places in both the factors counted together. 
JVote. If there be not so many figures in the product as there 
are decimal places in the factors, mahe up the deficiency by 
prefixing ciphers. 

QUESTIONS FOR PRACTICE. 



Ans. 

is a 
side ; 
gram. 



1 foot. 0.25 


1 


3 

o ■ 

i 


1 \ 












. 



5. If a box of sugar weigh 
87.64 lb. what will 9 such box- 
es weigh ? 

87.64 
9 

Ans. 788.76 lb. 



6. What will be the weight 
of 13 loads of hay, each weigh- 
ing 1108.124 lb. ? 

Ans. 14405.612 lb. 

7. What is the product of 5 
by 0.2 ? Ans. 1. 
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«. Multiply 0.0^ by 0003. 
Prod. 0.000078. 

9. Multiply 125 by 0-008. 

Prod. 1. 

10. Multiply 25.238 by 12 17. 

Prod. 307.14646. 

11. Multiply 5 thousand by 
3 thousandths. Prod. 25. 



12. Twenty -fire X 0.2« 
are how many ? 

13. Seven +lirx 1*024 
show many? 

14. 128.75 + 144.25 X 
0.06=16.38 Ans. 

15. 0.004 4- 0.0004 X 
0.00002=0.000000088 Ans. 



SUBTRACTION OP DECIMALS. 

ANALYSIS. 

123. h What is the differfince between 43.25 rods and 22.5 rods ? 

We write down the nuinbeis as for Additnn, with the 
43.25 largest uppermost. As there :ire no hundredths in the 

22.5 subtrahend, wc bring down the 5 hundredths. Pro- 

ceeding to the 10th4, we are unable to take 0.5 from 0.2; 
we therefore borrow a unit from the 3 units, which be- 
ing 10 tenths, we join 10 to the 2, makiug 12 tenths ; 
from which we take 5 tenths, and write the remainder. 7 tenths, in the 
place of tenths below the line. The rest of the operation roust be obvious. 

2. From 24 hours take 18.75 hours, what remains .•* 

Hcr«, as we cannot lake 5 from nothing, we borrow 



Ans. 20.75 rods. 



24. 
18.75 

Ans. 5.25 h. 



0.10 from the 4 units, or 400 hundredths ; then taking 5 
(=0.05) from 0.10. the remainder is 0.05. The 400 hun- 
dredths h'ls now become 390 hundredths, or 39 tenths, or 
3.9 ; then 0.7 from 0.9 leaves 0.2, and so on. 



RULE. 

124. Write down the numbers as in Addition of Decimals, 
tibserving^ to place the larg^es^ number uppermost. Beginning^ 
at the right, subtract as in Simple Subtraction, (99) and place 
the decimal point in the remainder directly under those in the 
giyen nvjmbers. 

NoTK 1. — When the numbers are all properly written, and the results 
correctly pointed, the decimal points will all fall in one vertical column, 
or directly under one another, both in Subtraction and Aridition. 

NoTB 2 — In numbers {jiven for Addition or Subtraction, the decimal 
places m<iy all be raad<3 equal by annexing ciphers to a part of in8m,(116) 
without altering their value, and then all the dacini^li will express simiiar 
parts of a unit, or be of the same denomination. 
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3. A person bought 27.63 lb. 
of cinnamon, and sold 19.814 
lb. how mucli bad he left ? 
27.63 
19.814 



Ans. 7.816 lb. 

4. From 468.742 rods, take 
76.4815 rods: 

Rem. 392.2605. 

5. From 9 ft. take 0.9 ft. 
what remains ? 

Ans. 8.1 ft. 

6. From 2.73 take 1.9185. 

Rem. 0.8115. 



7. What is the difference 
between 999 and ninety-nine 
hundredths ? Rem. 998.01. 

8. From 0.9173 subtract 
0.2134: 

9. From 742 take 195.127. 

10. From 9.005 take 8.728. 

11. From 1 take 1 hundredth. 

Rem. 0.99. 

12. From 1000 take 1 thou- 
sandth. 

13. How many are 71.01 — 
19.71 ? 

14. How many are 100 — 
0.01 ? 



12 

22 
21 

15 
15 



DIVISION OF DECIMALS. 

ANALYSIS. 

125. 1. If 14.251b. of butter be divided into 3 equal shares, how 
many pounds will there be in each ? 

Here we uisli to divide 14,25 into two'factors. one of 
S ) 14.25 ( 4 75 which shall be 3. and the other such a number as. mul- 
tiplied by 3, (KM) will produce 14.25. We first seek 
how many times 3 in 14, and find it 4 times, and 2 unit* 
over. The 2 units being 20 tenths, we join them to the 
2 tenths, making 22 tenths, and, dividing these by 3, the 
quotient is 0.7, and 0.1 over: but 0.1 being 0.10, (116) 
we join the 1 to the 5 hundredths, making 0.15. and di- 
viding by 3, the quotient is 5 hundredths. The whole 
— quotient then is 4.75 lb. To prove that ttiis is the true 

quotient, we multiply it by the divisor, 3, (4.75x3=»14.25),'*and repro- 
duce the dividend. Since any dividend may be regarded as the produ^^t 
of the divisor and quotient taken as factors (101), and since the product 
must have as many decimal places as are contained in both the factors 
(121), it follows, that tf^e number of decimal places in (he divisor and 
quotient, counted together, must be just equal to the number qf decimal 
jflaces in the dividend. 

126. 2. If 18 bushels of wheat be divided eq*i1ly among 4 men, bow 
much will each receive ? 

Here we find that 18 bushels will give each man 4 

4) 18 ( 4.5 bu. bushels, and that th«re will be 2 bushels left. We now 

16 add a cipher to the 2. which multiplying it by 10, (91) 

— reduces it lo tenths, and dividing 20 tenths by 4, the 

20 quotient is 0.5; each man will, theredbre, receive 4.5 

20 bushels. Hence by annexing ciphers to the remain- 

— ' der of a division, the operation may Oe continued, and 

in pointing the result, the eljphecs annexed are to be 

Kfarded as decimsU b«onging;.|othetSfvi4efi4. 
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1!^« 3. What if the quotiant of 0.0084 by 0.42 ? 

Omitting the ciphers, we find 42 in 84 just t 

O. 42 )0.0084 ( 0.02 Ans. times; but since there are 4 places of decimals 

84 in the dividend, and only 2 in the divisor, there 

— must be 2 places also in the quotient : we there* 

fore place a cipher at the left of the 2 in the 

quotient, between it and the separatrix. to make 

lip the deficiency. We see by this example that if a quantity be divided 

by a decimal, the quotient will be larger than the dividend. 

RULE. 

128. Write down the divisor and dividend, and divide as in 
whole numbers. Point off as many places for decimals from 
the right hand of the qnotieut, as the decimal places in the div- 
idend exceed those in the divisor. 

I^OTK 1 — Ifthefeare not so many figures in the quoiiem as the num- 
ber of decimal places required, supply the deficiency by prefixing ciphers. 

2. Should the decimal places in the divisor exceed those in the dividend, 
make them equal by annexing ciphers to the iktter. 

3. Whenever there is a remaoder after division, by annexing ciphers to 
it, one or more additional figures may be obtained in the quotieut. (126) 

QUESTIONS FOR PRACTICE. 



4. In 68.43 hours, how ma- 
saj times 1.5 hours ? 

J.5) 68.43. (45.62 Ans. 
60 



84 
75 



93 
90 



30 
30 





5. Divide 1 hy 0.5. 

Quot. 2. * 

6. Divide 1 by 2. 

Quot 0.5. * 

7. Divide 7.02 by 0.18. 

Quot. 39 

8- Divide 0.0081892 by 
40.347. Quot 0.0336.' 

« These afe 9iUled iteriprocitls. . 



Let the pupil point I he fol- 
lowing answers accordlogf to 
the rule. 

9. What is the quotient of 
4263 by 2.5 ? Ans. 17052. 

10. What is the quotient of 
4.2 by 36.? Ans 116 4- 

11. What is the quotient of 
3298 by 7.54.? Ads. 437+. 

12. What is the quotient of 
43 by 5.4 ? Ans. 45. 

NoTE/-— When the quotient is 
Qot complete, it is denoted by plac- 
ing the sign -|- after it, io which 
case mure quotient figures o^ay be 
obtained by anoexiog ciphers to the 
remainder. 

TO 46.35 , a 

~927 ^^ many ? 

,. 74+13-45.5 Q^An, 



15, 9.3l+6.<;&-i.T6~8.4t>-r3.5a 



d3 tXfiCIMALS. 



>S9. 



VULGAR FRACTIONS CHANGED TO DECI- 
MALS. 

ANALYSIS. 

i!29« Tf we divide an apple equally between 2 bojs, tlie part which 
«acti will receive will be ^ an apple, or the quotient of 1 divided by 2 ; if 
we divide 1 apple between 3 boys, each will receive 4-* or the quoTieot of 

1 divided by 3. Iji like manner, if 3 apples be divided between 4 boys, 
each boy will receive J of an apple, or the quotient of 3 divided by 4, and 
generally a Vulgar, or Common Fraction, denotes the division of the nu- 
meratorby the denominator. (22.103) The fraction ^.for example, denotes 
that 1 is divided by % but since 1 does not contain'2. the quotient is less 
than 1, and must therefore be KXpreftsed in parts of unity. Now if we add a 
cipher to the dividend, 1, it becomes 10 tenths, (-126); and 10 tenths 
divided by 2, the quotient is 0.5. (125) Hence the decimal 0.5 is eqtiiv* 
alent to ^. Again, in tiie fraction ±. if we add a cipher to the 1, it becomes 

10 tenths, as before, and 10 tenths divided by 3, the quotient is 0.3, and 
0.1 remains. Joining a cipher to 0.1, it be'bomes 0.10. and dividing again 
by 3» the quotient is 0.03, and thus in<iy we go on as frir as we please, get- 
tinjf by each additional cipher a 3 in the quotient, which is 10 times less 
than the preceding, as 0.333'f-* which is the decimal expression for ±, 

And again in the fraction J. adding a cipher to 3. and dividing by 4, the 
quotient is 0.7, and 0.2 remain ; adding a ciplier to 0.2, and dividing again 
by 4, the quotient is 0.05;~0.75 then is the decimal expression for J : And 
generally, 

130. To change Vulgar Fractions to Decimals. 

Rule. — Annex ciphers contioually to the numerator, and 
divide by the denominator, so long' as there shall be a remain- 
der, or until the decimal be obtained to a sufficient deg'ree of 
exactness. The quotient will be the decimal required ; and it 
must consist of as many decimal places, as the number of ci- 
phers annexed. If the quotient does not contain so many 
%ures, make up the deficiency by prefixing cipher8.(127) 

QUESTIONS FOR PRACTICE. 



1. What is the decimal 
expression for ^ P 

&5) 1.00(0.04 Ans, 
1.00 



S. Change ^, j^» and ^ to 
equivalent decimals. 
Ans. ^»0.5y ^==:0.25» and 



5. What is the decimal 
expression for ^ of a day ? 

Ans. 0.2 day. 
4. Change j^ of a rod to 
a decimal. 

5. What are f of a month 
in decimals } 

Ans. 0.375 mo. 

6. Change f^ to a deci- 



J =.0.75. I mal. Ans. 0.7045+ 
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7. Change ^f to a deci- 
mal. Ans. 0.173.+ 

8. Change -^ to a deci- 
mal. Ans. 0.002. 



9. Change U to a mixetl 
number. 

10. Change /^ to a deci- 
ma). 



lai. Having become familiar with the method of chanffid^ 
Vulpr Fractions to Decimals, whenever fractions occur, the 
pupil has only to substitute for them their equivalent decimal 
values, and proceed as if they had been g^iven in decimals. To 
illustrate thi9 remark^ take the following' 

QUESTIONS FOR PRACTICE. 



1. There are S pieces of 
cloth, one contains 4^ jards, 
one Sf and the other 5f yds. 
how many yards in the 
whole ? 

Ans. IS. 50=1 3|^. 

2. There are 4 boxes, 
each of which contains 5f 
lb. of sugar; how many 
pounds in the whole? 

5|=J.375, Ans. 21.5 lb. 

3. A person having 17f 
tons of hay, sold 6i tons ; 
how much had he fert ? 

Ans. 10.925 tons. 

4. What is the product 
of 24 by ^? 

24x0.5=12 Ans. 



5. In 28 rods how manv 
yards, 5J yards being equal 
to one rod ? 

5i^5.5 and 28x5.5 = 154 
rods, Ans. 

6. fn 154 yards how ma- 
ny rods? 

154.0 

'-JT^'=^^54^5.5=2S rods, 
Ans. ' 

7. What is the quotient 
of 12 by 4.? 

■^«= 12^.0.5=24 An^. 

By these examples it ap- 
pears that a number is dimin- 
ished by multiplication and in- 
creased by division, when the 
multiplier and divisor are 
fractions or decimals. 



132. Federal Money is the established currency of the Uni- 
ted States. Its denominations are all in a decimal or ten-fold 
proportion, as exhibited in table T. page 31. The dollar 
is considered the unit money, and all the lower denominations 
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V« reg^arded as decimal parts of a dollar. Thus the dime is I 
tenth, or 01 of a dollar, the cent I hundredth, or 0.01 of a dol- 
lar, aad the mill 1 thousandth, or O.OOl, of a dollar; and plac- 
ing these together, dol. d. c. m. 

1. 1 11, 
The/ mig^bt be read, one dollar, one dime, one cent and one 
mill, or, one dollar, eleven cents and one, mill, or one dollar, one 
hundred and eleven mills, or thousandths. The place next to 
dollars, on. the left, is ea|fle8,and 11. may be read, 1 eagfle and 
1 dollar, or eleven dollars. Twenty-five eagles, 8 dollars, 4 
dimes, 6 cents and 3 mills, may be written and read. 






or 



o 



25 8. 4 6 3 



S 



258. 46 3 



or 



o 



a 

o 



258.463. 



Hence any sum in Federal Money may be regarded as a de- 
cimal, or mixed number, and may be managed in all respeets 
as such. Federal Money is usually denoted by the character, 
$, placed before the figures, and in reading it, dollars, cents 
mod mills are the only denominations usually mentioned. 

ADDITION OF FEDERAL MONEY. 

133. RuLE.-^The same as for the Addition of Decimals .(118) 
QUESTIONS FOR PRACTICE. 



1. If I pay 4 dollars 62 
cents for a barrel of soap, 
5 dollars 28 cents for a bar- 
rel of flour, and 10 dollars 
8 cents for a barrel of pork, 
what do I give for the whole ? 

4.62. 

5.2a 

10.08 



An9. S19.98»19 dolU. and 
98 cents. 

2. A owes B 278, C 246. 
27, D 2101. 09, and B 228. 
16; what is the amount of 
Ibe four debts ? 

Ads. 22^3.52. 



S. F holds a note againut 
G for one hundred seven 
dollars and six cents, one 
against H for fortj:ninc 
dollars seventeen cents, 
«and one against K for nin^s 
dollars ninetj-nine cents; 
what is the amount of tho 
three? Ans. 2166.22; 

4. A man bought Z^ yds. 
of broad cloth for 215.50, 6 
yds. of lutestring for 25.85, 
7 yds. of cambric for 2^*25, 
and trimmings to the a- 
mount of 24.12: what was 
the amount of the purchase ? 
Ans. 230/«^ ' 



^ 



m, 135. 



FEDERAL MONCr. 



95 



MULTIPLICATION OF FEDERAL MONEY. 

134. RuLX. — The same as for the Maltiplication of Decimalt. 

(122). 

QUESTIONS FOR PRACTICE. 

1. What will 34 yard* 
of cloth cost, at $7 cents 



per yard ? 

0.S7 
34 

148 
111 

212.58 Ads. 

^ If a man purchase 4 
handkerchiefs at 62 cents 
each, 8 yds. ribbon at 17 
cents per yardj and 5 yds. of 
lace at 44 cents per yard, 
what is the whole amount? 

Ads. S6.04. 

3. What will 156 yards 
of cloth cost a^ SI -67 per 
yard P Ans. 8260.. 52. 

4. What will 47 lbs. of 
coffee cost at 22 cents per 
pound P Ans. SlO.34* 



5. At 16 cents a pound, 
what will 18 lbs. of butter 
cost? what will 27 lbs. 
cost? 

6. What is the cost of 126 
bushels of rye at 62^ cents 
a bushel ? Ans. 278.75. 

7. If a person spend 6^ 
cents a day, how much wiu 
that be a year P 

Ans. 822. 81 j^. 

8. What cost 63 yards of 
calico at a quarter of a dol' 
lar a yard ? Ans. 215*75. 

9. What cost 1758 lb§. of 
tea at 21*15 per pound P 

Ans. 22021.70. 

10. What cost 59 dozen 
of eggs at 59 cts. a dozen P 

11. What cost 87 bushels 
of oats at 33 cts per bush. P 
at 41 cts P at 37 cts P at 25^ 

cts? 



SUBTRACTION OF FEDERAL MONEY. 

135. Rule. — The same as for the Subtraction of Decimals. 
<-124). 

QUESTIONS FOR PRACTICE. 



1. A man bought a pair 
of oxen for 276^ and sold 
them again for 28 1*75 ; how 
much did he gain ? 

Ans. 25.75. 

2. Take 1 mill from 2100 
what remains P 



3* A person having 2900 
lost two dimes of it; how 
much had he left ? 

4. A man bought 100 lbs. 
of wool at 33 cts. a ponnd, 
and sold the whole for 291- 
494) bow much did he lose f 
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5. A person bought 24 
jards of cloth at jBl.50 per 
yard, and paid 2^6.55, how 
much remains unpaid ? 

' Ans. 89.-^. 

6. 1 bought 6 jards of 
cloth at 76 cts. a yard, and 
gave a 5 dollar bill, how 
much change must I re- 
ceive ? 



r. How much must be 
added to 83 cents to make 
it 85 ? 

8. I bought 5i yds.' of 
cloth at 85^ a yard, and ' 
paid six 5 dollar bills, who 
must receive change^ and 
how much ? 



DIVISION OF FEDERAL MONEY. 

136r Rule.— The same as for the Diyision of Decimals.(128} 

QUESTIONS FOR PRACTICE. 



1. If 24 lb. of tea cost 
87.92, what is that a pound ? 

Ans. 80.33. 



wheat cost* 8100.25, what 
is it a bushel ? 

3. If 81268 be divided 
equally among 15 men, 
what will each receive ? 

Ans. 884.533. 

4. Six men, in company, 
buy 27 bushels of salt, at 
81.67 a bushel, what did 
each man pay, and what 
was each's share of the salt ? 
Ans. 87.515, and his share 

4^ bush. 

5. A man dies leaving 



an estate of 835000; the 
demands against the estate 
are 81254.65 ; the remain- 



2. If 125 bushels of H®*"» ^ft®*" «*«<*?cting a lega- 



cy of 83075, is divided c- 
quall^ among his 6 sons ; 
what is each son's share P 
Ans 85111.725. 

6. If 12j- acres of land 
cost 87*8, how much is that 
an acre ? 

7. Divide Z7 between 9 
men, what is each man's 
share ? Ans. 80. 7T7i. 

8. 8^^"=^ how much? 

Ans. 80.006. 

9. 88f+9ff^5===how 
much F 
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BE VIEW. 



1. How hat Ui€ foot oratlly be«B 
divided f 

2. What are the inooBTeaieiicee 
of these diTifiODi f 

3. What would be a more coave- 
nient diTitlon i 

4. How migjht tbeie diTitioat be 
managed? 

5. What name ia giTea to nan- 
hen, which expreai parte in this 
manner ?(114) 

6. How are decimalf dittingnith- 
ed from integen? What are inte- 
geri ? 

7. How would yon write IS feet 
and 3 tenihs f 

t. Ha?e figaret in deoinalt a lo- 
cal value ? Upon what does it de- 
pend? 

9. What ifl the law by which 
they diminiafa ?(11&) 

10. In wliat does the eooaeiation 
of decimalf difier from that of whole 
■omben ? ' 

11. Do ciphenon the right hand 
4>f decimaYf alter their Taloe f What 
does each additional cipher indi- 
cate ?(11S) 

X3. What eftct have ciphere on 
the left hand of decimal* ? Why f 

13. What are nnmberi made up 
of iotegeri and decimalf called r 
(114) 

14b From what it the word deci- 
ina] derived ? A. From ifee<iRii#, 
(Latin) which figoifiea iaUh. 

15. What if the rale for the ad- 
dition of decimals? Where mutt 
the decimal point be placed ? 



16. What is the rule for tbe mul- 
tiplication of decimals ? What the 
role for pointing? 

17. What effiBCt haf moltiplica- 
tion by a decimal ? Explain by ex- 
ample and diagram. 

18. Wbat if the rule for tbe tub- 
traction of decimalf? For the divi- 
sion of decimals ? « 

19. What if tbe mle for pointing 
in each ? 



What ia to be done if thera 
are not so many Bgnres in the quo- 
tient at the number of decimals ic- 
qoired ? 

SI. When the decimal placet in 
the divitor exceed thote in the di- 
vidend, what it to be done ? 

22. When there it a rebainder 
after division, how do yon proceed ? 

23. What does a vulgar fraction 
denote ?(129) Explain by example. 

24. How then can yon change a 
vulgar fraction to a decimal ? 

25. What it Federal Money? 

26. What it the Table ? (p. 31.) 

27. Which it the nnit money ? 

28. How may the lower denomi^ 
nationt be regar^d ? Explain by 
example; and alto tbe diflferent 
methods of reading tbe same. 

l9. How then may Federal Mo. 
ney be regarded ? 

30. How is it dedbted f 

31. Wbat is tbe rale for the Ad^ 
dition of Federal Money ?— forMuI- 
tinlication?— for Subtraction ?^foc 
Divifion of Federal Money? 



SECTION rr. 



COMPOUND, OR COMPLEX, NtJJilBERS. 

137. Numbers are called Compound or Complex, when they 
contain units of diffisrent kinds, as pounds, shilling, pence and 
farthings ; years, days, hours, minutes and seconds, &c. 

Tables of Compotuid Nnmben will be ftoad in Part I. 3ec« 
10 
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tion V. page 31, which should be thoroughly committed to me- 
mory, as by them all operations, performed \^ith compound 
numbers, are regulated. 

138. Reduction is the method of changing numbers from one 
denomination to another, without altering their yalue.(40) 

1. In j&4 8s. 54. 3qri. how many farthings ; 

As £1=208. there are 20 times as many shillings 

j^ s. d. qr. as there are pounds; we therefore coultiply the 

4 8 5 3 pounds by 20, and to the product, 80&. join the 

20 8s. making 88s. Then because ls.ssl2d. there are 

-< — 12 times as many pence as there are shillings : we 

88s. therefore multiply the 88s. by 12, joining the 5d to 

12 the product, and thus find jC4 8s. 5d.3Bl061d. 

Again, as ld.=4qr. we multiply the pence by 4, 

181 joining the 3 qr. to the product, and thus find 41. 

88 8s. 5d. 3qr.=a4247 farthings. This process is call- 

— t. ed Reduction pesunding^ because by it number* 

1061d. of a higher denomination are brought into a lower 

4 denomination. 



4247qr. Ans. 

2. In 4247 farthings bow many pounds? 

As it takes 4qr. to make 1 penny, there are evidently 
4 ) 4247 as many pence in 4247qr. as there are times 4 in that 

number. We therefore divide by 4, and the quotient 

2) 1061 -^Sqr. is |061d. and 3 qr over. Then, as it takes 12 pence to 

make Is. there will be as many shillings as there are 

2 I ) 8 I 8~5d. times 12 in 1061d.=88s. 5d, Again, as it takes 20s. to 

make 1/. ther^ will be as many pounds as there are 

4/. 8s. times 20 in 88s.=4Z. 8s. Thus we find 4247qr.=:4Z. 

8s. 5d. 3qr. This process is called. Reduction Ascend- 
ing^ because by it a lower denomination is brought into a higher. By 
these examples it will be seen that Reduction Ascending an/1 Descending 
mutually prove each other. 

As a process similar to the above may be employed in the 
Reduction of time, weights and measures, as well as monies, 
it may be stated in the following general terms. 



139. REnvcTioN DESCENoiirG. 
RuLE.^Multiply the high- 
est denomination by that num- 
ber which it takes of the next 
lower to make one in the next 
higher, adding the number, if 
any, of the lower denomina- 
tion ; and so proceed to do, till 
it is brotight as low as the 
question requires. 



140« Reduction Ascending. 

Rule.— Divide the lowest 
denomination by the number 
which it takes of that to make 
one in the next higher deno- 
mination ; and so continue to 
do, till you hare brought it into 
the denomination required. 



\^ 
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1. In £65 48. 6d. 2qr. how 
many farthings? 

2. In £1465 148. 5d. how 
many farthings ? 

S» In $47 4s. how many 
shillingfs ? 

4. In 29 gaineas at 288. how 
many farthings ? 

5. In 40 guineas how many 
pounds ? 

Time. 



1. In 6261dqr. how many 
pounds ? 

2. In 1407092qr. how many 
pounds? 

3. In 2868. how many dol- 
lars? 

4. In 38976qr. how many 
guineas ? 

5. In £56 how many guin- 
eas? 



1. In 4d. 22h. 4m. 208. how 
many seconds? 

2. How many minutes in a 
year? 

3. How many hours in a 
century ? 



1. In 4250608. how many 
days ? 

2. In 525960m. how many 
years ? 

3. In 876600h. how many 
centuries ? 



Troy Weight. 



1. In 131b. how many grains ? 

2. In 221b. 6oz. lOpwt. how 
many grains ? 



1. In 74880gr8. how many 
pounds ? 

2. In 129S40gr. how many 
pounds ? 



Avoirdupois Weight. 



1. In 4 tons how many oun- 
ces? 

2. In 7 ciPt. 3qr. lOlb. how 
many dranil ? 

3. In 1961b. how many oun- 
ces? 



1. In 143360oz. how many 
pounds ? 

2. In 222720 drams, how 
many cwt. 

3. In 3136oz. how many 
pounds ? 



Long Measure. 



1. In 26 rods how many 
yards ? 

26 As 5^ yd 9. make 1 rod, 

5j;=£5.5 we multiply the rods by 

— 6|. To render the mul- 

130 ti plication by ^ more 

139 ' easy, we reduce it to de- 

cimals, (130) and then 

143.0yd. proceed as in decimals. 
(122) 



1. In 143 yards how many 
rods ? 

Here we reduce i 

5.5)143.0(26rd. to a decimal, as bi- 

110 fore, and divide as 

in decimals, (128). 

330 Whenever a fraction" 
330 occfirB, it may be 

changed to a deeimalf 

and used as such. 
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!2. In 3 milei how manj 
feet ? 

3. In47ni. 5fu. 16rd. J3ft 
6in. hair many inches ? 

4. How many inches round 
the earth ? 



% In 15840ft. how manj 
miles ? 

a In 3020838in. how many 
miles? 

4. In 1578434390ki. how many 
deg^es? 



Cloth Measure. 



1. In 59yds. how many nails ? 

2. In 362E. £. 2qr. how ma- 
ny nails ? 

3. In 576E. F. how many 

quarters ? 



1. In 944 nails how many 
yards? 

% In 7348na. how many E. 
Ells? 

3. In 1738qr. how many P. 
EUs? 



1. In 1500 acres how many 
ix>ds? ^ 

3» In a township 6ffl. square 
how many acres ? 

3. In 24 square yards, how 
many inches? 



Square Measure. 

1. In 340000rd. how many 
acres? 

2. In 23040 acres how many 
miles ? 

3. In 31104in. how many 
square yards ? 



Solid Measure. 



1. How many inches in 2 
cords of wood ? 

2. How m4ny inches in 27 

solid yards ? 



1. How many cords in 4423- 
68 solid inches ? 

2. In .1259712in. how many 
yards? 



Wine Measure. 



1. In 178hhd. how many 
pints 7 

2. In 5 pipes how many gills ? 



1. In 89712pt. how many 
hogsheads ? 

2. 2016Qgi. how many pipes ? 



Beer Measure. 



1. l|i 8 harrels how many 
pints ? 

2i In 14hhd. how m^ny 
quarts ? 

Dry Measure. 



. 1. In 2304pts. how many bar- 
rels ? 

2. In 3024 qts. how many 
hogsheads ? , 



1. In 9 quarters how many 
pints ? 

2. Reduce 36bQ. 2j^. 6qt. 
]pt. to pints* 



1. In 4608 pts. how many 
quarters ? 

2. Reduce 2349pt to hush- 
els. 
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1. Iq 6 signs how many min- 
utcs ? 

2. In 47« 23" 15'' how many 
seconds P 



1. How many signs in 10800 
minutes? 

2. In irOSDd' how many de- 
gprees? 



REDUCTION OP DECIMALS. 



141. !• Redace 4 ounces to the 
«I«cimal of a pound. 

4oz.»^lb. As lib. is 

16)4.0(.25 l6oz. 4oz. ^re^ 

32 of a pound and -^ 

— reduced to a de- 
80 cimal (130) is .25 
80 of a pound. 

2. Reduce 3 inches to 
the decimal of a yard. 
12)3.0(.25 3 inches «:Yly of 

£4 a foot, and ^ 

— = 0.25ft and 0.25 
60 ft are reduced to 

yards by dividing 
3)0.2500 tliem by 3 

(140). The 

0.08334* Ans. sign 4< de- 
notes that 
more decimal figures may 
be had by adding more ci- 
phers. 

3. Reduce 8 hours 24 min. 
to the decimal of a day. 
60)24. 24m.»f^h.»0. 
4h. then 8h. 24 
ni.ar8.4h. and 



^4 ) 8.40 



0.35d. 8.4h.= 8-4 j 
0.35 of a day. 



142. 1. How many ounces 
are 0«25 of a pound f 

Pouodi are reduced 

.25 tooances by maltipli- 

16 cation, (139) and .2Slb. 

multiplied by 16. ihe 

150 ounces in a pound, tiie 
25 product (122) ii 4 Qun- 

cet. 

oz.4.00 



2. How many inoirtfa are 

0.0839+ of a yard f 

Yards are reduced tofi. 

0.0833 by multiplying them by 'J, 

3 and feet to incbei by mul* 

^-^ tiplyingbyl2. (139) Here 

0.2499 it will be seen, by compar- 
12 ing this with the example 

at the left band, that there 

2.9988 is a loss of 12 ten thou- 
sandths of an inch, on ac- 
count of the decimal being incom- 
plete. 



3. In 0.35 of a day, how 
many hours and minutes ? 

To reduce days 

0.35 to hours, we muki- 

24 ply by 24. jind the 

_-_ product is8t4h. and 

140 8.4 multiplied by 60 

70 gives 24 minates; 

then 0.35d.=8h. 24 

h. 8.4Q min. 

60 

m. 24.00 



The above methods of changing decimals to integers of a different de- 
nomination, and the referset are callsd the Reduction of Peciooals. 

10* 
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To reduce eompotmd 
(o dtcimaii of l/u 
kighett deaomiitation. 

RuLB.— DiTide the lowest 
deDCHiiiDktioD (aoDesiiig one 
or more cipher, as iball be 
found neoeuaryl bj the num- 
ber which it takea of that to 
make one of the next higher 
deDomioation, (136) and write 
the quotient as a decimal of 
the big'ber ; difide this higher 
deooniiDatioD bj the number 
wbi6h it takea to make one 
still higher, and la continue 
to do till it i« brought to the 
decimal required. 



144. To,fiitd Ae valve of a 
deeimai in itiUgert i^n Imter 
denomination. 

RuLB. — Haltiplf the deci- 
mal by that Dumljer which it 
takes of the nerjt t lower deno- 
mination to make ooe of the 
denomination in which the de- 
cimal is given, and point off at 
in the multiplication of deci- 
mals. (133) Multiply the deci- 
mal pait of the product by tbe 
number it takes of the neit 
lower deaomiaation to make 
one of that, sitd so on ; tlie 
several Domben at the led of 
the decimals will be the aD- 



-7ESTI0NS FOR PRACTICE. 



yd. 

5.5)3 916g ( 0.5363 rd. Ans. 

3. Reduce 10 a. 3d. to tbe 

decimal of a pound. 

S(i.= ^8.=0.259. and 
10.258. = '|'Ji>i. = 0.3l25/. 

a Reduce 3<ir3. to the de- 
cimal of a shillio^. 

4. Reduce 12a. 9d. Sir. [o 
the decimal of a pound. 



Reduce 8 months 21 days 
* to the deoimat of a year. 
fild.'c-|^m.=0.7m.and 8tn. 
!^'=H=o.725 jr. Ans. 



1. Reduce 0.5303 rod to 
yards, feet and inches. 
0.5303:>e5.5<=3.9165 yd. 
0.9165«3=2.7408 ft. 

0.7498x18=8.9976 in. The 
answer then is 3 yds. 2 ft. 
Sin. nearly. 

3. In 0.51351. how many 

shillings and pence ? 

a What is tbe value of 



to consider 30 days 
Reduce 0.735 year to months 
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146* 1. A person gate 11. 17s. and 8d. for a load of bty. It 5s. 3d. for 5 
bush, of wheat, and im. 4d. for a load of wood ; what did the whole cost ? 

As we may very evidently add pence to pence, sbiU 

1 s, d. nogs to shtltines. Sec. we write down the numbers so 

2 17 9 * that pence shall stand under pence, shillings under shil' 
15 3 lings, and so on. We then add the pence, and figd their 

10 4 sum to be 15d. but as. 12dssls. ISssls. 3d. We there- 

..., . ibre write down 3d. under the column qf pence, and re- 

4 13 3 Aos. serve the Is. to be joined with the shilliogs. We now 
^^— add together the shiUiiigs, which, with the Is. reserved, 

4 13 3 proof, amount to 33s.=sl/. 13s. we therefore write I3x. under 
the column of shillings, and reserve the W. to be joined 
with the pounds. Lastly, we add the pounds, and joining the U. reser- 
v«d, write the amount, 4Z. under the column of pounds ; and thus we 
find' the whole cost to be 4/. 13s. 3d. The above process is called Com- 
pound Addition. 

COMPOUND ADDITION 

147. Is the uniting^ tog^ether of several compound numbers 
iilto one sum. (48) 

RULE. 

148. Place tbe numbers to be added so that those of the 
same denomination may stand directly under each other. 

Add the numbers of the lowest denomination, and carry 
for that number w^faich it takes of that denomination to make 1 
of the next higher, writing the excess, if any, at the foot of the 
column. Proceed with each denomination in the same way till 
yxm arrive at the last, whose amount is to be set down as in 
Simple Addition. 

Proof.— The same as in Simple Addition. 

QUESTIONS FOR PRACTICE. 



ENGLISH MONEY. 



£ f. 

47 7 

3 9 

15 13 


d. 
6 
4 
9 


qr. 

2 

3 

1 


£ 

43 
13 
19 


8. d. 
10 104 
16 4} 
6| 


lb. oz. pwter 
17 3 15 15 
13 2 19 16 
15 6 10 8 















TIME. 

lao. w. d. fi. m. y. d. hk. m. 

8 3 3 23 41 5 320 21 17 

3 1 6 15 10 17 100 7 49 

5 19 57 4 26 22 35 



TROY WEIGHT. 



lb. oz. pwtgr. 
14 10 18 2a 
13 10 17 
27 10 4 23 



AVOIRDUPOIS WEIGHT. 

T. cwt. qr. lb. oz. lb. oz. dr. 
2 16 1 15 8 15 15 15 
2 12 2 10 7 8 12 13 



13 



4 11 
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LONG MEASURE. 



rai. fu. rd. ft. in. deg. roi. fa. rd. 

37 5 14 12 7 168 57 7 26 

18 7 36 9 4 124 53 6 14 

23 6 12 14 9 101 40 34 



CLOTH MEASURE. 



WlNfc MEASURE. 



hbd. gal. qt. 

39 52 3 

16 27 1 

35 15 2 



t. p. hhd. gal. qt. 

4 1 1 37 2 

5 1 41 1 
3 10 19 3 



T<»- 


qr. 


na. 


c<. lit* 


qr. 


na. 


325 


3 


2 


18 


4 


2 


112 


2 


3 


26 


2 


3 


210 


1 


2 


10 


3 


2 



SQUARE MEASURE. 



acr. roo. rd?. 

56 3 37 

39 2 28 

75 1 18 



rds. A. in. 

36 179 137 

19 235 63 

12 111 141 



SOLID MEASURE. 

yd. ft. in. 

79 22 1412 

43 17 587 

17 249 



nor. ft. in. 

18 120 1015 

24 80 159 

40 116 1000 



ha. gal. qt. 

5 24 3 

4 13 2 

3 29 



BEER MEASURE. 

hhd. gal. 4t. pt. 

49 40 1 

76 38 3 

93 17 1 



DRY MEASURE. 

«r. bu. pk. qt. bu. pk. qt. pt, 

0-7 1 2 36 7 <t 

4637 18 300 

16 4 2 6 10 1 4 1 



CIRCULAR MEASURE. 



// 



25 17 18 
17 49 56 
12 35 24 



s. 

2 
4 
3 



// 



10 45 30 
15 40 19 
24 26 10 



If a man purchase a yoke of 

oxen for j£15 58, 8d. four cows 

for £20 10s. 6d. and a horse 

for£26 ; what did they all cost? 

Ans. £61, 16s. 2d. 

The floors of 4 rooms in a 
certain house cover 5rd. 24in. 
of land ; the remaining room | 
Ird. 1yd. 1ft. ; and the walls | 
and cbimoey cover 2rd. llin. ; | 
how much land does the whole 
house occupy ? 

Ads. 8rd. 1yd. 1ft. 35iD. 



A certain field has four sides 
whose lengths are as follows : 
4ch 271in. 5ch. 19Un* 4ch. 
50iin. and 6ch. 41in. what is 
thfe distance round it ? 

Ans. 20 ch. 
What is the weight of 3hhd. 
of sugar, the first weighing 
lOcwt. 20ib. ; the 2d, 9cwt. 
Iqr. 15oz. ; and the 3d, llcwt. 
151b. 14dr. ? 

Ans. 1 ton, 10 cwt. 2(ir; 7 lb. 
15 oz. 14 dr. 



^ 
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G- SbtttlttACtCotf* 



I. 

4 
3 


f. d. 

13 3 

7 6 


Oainl 
Vyoof 4 


4 9 

12 3 



149* 1. A person bo«gbt a cow for 3{. 7t. €h, and Mid it for 41. ]2f. 

3d. how much did be gain ? 

We write tbe leu number under tbe greater, lo tKtt 
pence shall stand under pence, shiUingp under shil- 
lings, and pounds under pounds ; we then begin it 
tbe right band, but as we cannot take 6d. from 3d. 
we borrow from tbe Its. ls.ss]2d. which we join with 
tbe 3d. making 15d. and then €d. from 15d. leaves 9d. 
which we write under the pence. We now proceed 
to the shillings, but as we have borrowed Is. fiom 12s. 
w« call the 12s. Us. and 78. from Us. leaves 4s. and 

lastly, SL from 41. leaves II. Thus we find that be gained 1{. 4fl. 9d. The 

above process is called Compound Subtraction. 

COMPOUND SUBTRACTION 

150. la the takings of one compound number from another, so 
a^o find the difference between them. (42) 

RULE. 

151. Write the lest nmnher 'under the g^reater, lo that the 
parts which are of the same name may stand directly under 
each other. 

Begin with the lowest denomination, and take the number in 
the lower line from the one standing over : proceed in tbe same 
way with all the denominations. 

Should the number in the upper line be less than the one 
standing under it, suppose as many units to be added to the up- 
per number as will make a unit of the next higher denomina- 
tion, remembering to dimiigS^ the number in the next filace in 
the upper line by 1. 

Proof. — The same as in ^jupfe Subtraction. 

QUESTIONS FOR PRACTICE. 



ENGLISH MONEY. 

jS s. d. jS s. d. qr. 

Bonr. 149 10 8 791 9 8 1 

Paid 86 12 4 197 16 4 2 



Due 62 18 4 



d. h. 


m. 


17 13 


27 


12 16 


41 



TIME. 

s. yr. d. h. m. 

19 12 125 17 4 

S& 4 204 16 12 



TROY WEIGHT, 
lb. oz. pwt. gr. lb. oz. pwt. gr. 
440 5 15 20 27 8 12 JO 
60 8 19 12 19 4 ^ 16 19 



AVOIRDUPOIS WEIGHT. 

lb. oa. dr. to. cwt. qr. lb. oz.dr. 
84 10 8 9 11 3 19 4 11 
76 14 9 3 12 _ 1 20 9 7 
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COMPOUND NUMBERS. 



151. 152. 



LONG MEASURE. I WINE MEASURE. 

yd. ft. in. deg. mi-rfur. rd. ft. in. | gal. qt. pt. gs. bhd. |al. qt. pt. 



25 
16 



2 
1 



10 
11 



36 
17 



40 3 

45 1 



22 8 
37 9 



7 
3 



yd. 
;35 1 
19 1 



CLOTH MEASTOE. 
qr. na. £• E. qr. 



2 
3 



432 
177 



3 
3 



na. 
1 

2 



43 
24 



1 
3 




1 



1 




63 
59 



36 
42 



3 
3 



BEER MEASURE. 

bn. gal qt. hbd. gal. qt. pt. 

27 17 1 120 53 

19 13 3 60 47 1 I 



SQUARE MEASURE. 

acr ro. rd. ft. rd. ft. in. 

29 3 10 156 25 28 110 

24 3 25 158 19 105 101 



SOLID MEASURE. 

cor. ft in. yds. ft. in. 

264 105 1101 79 22 927 

146 115 1640 22 25 1525 



DRY MEASURE. 

bii. pk. qt. pt. qr. bu. pk. qt. pt. 

11 1 1 6 5 2 7 

6 17 4 6 3 5 1 



.^4^ 



A man sold a piece of land 
for £735 11 s. 6d. and receiv- 



OlgeULAR MEASURE. 



120 45 
80 51 



33 

48 



8. 
4 




14 

18 



16 
44 



A person having 624 yds. 
T. of cloth, sold at one time 



ed at one time j£195 13 s. lljjkj '^H'yd. 2qr. and at another 
and at another £61 5 s. ; bpw l/4 yd. 1 qr. ; how much has 
much remains due .^ - \ \^ left .'* Ans. 263 yd. 

Ans. £478 12 s. 7d. | ) 

152. In computing^ interest, the month is commonly reckoned 
iW days, and the year 12 months. (145) In working the follow- 
ing questions, in place of the months, write the numbers of the 
months. (34) 

A note was on interest from 

Dec, 29, 1825, till June 22, 

1828 ; what was the length of 

time ? 

years, mo. days. 

1828 5 22 

1825 H 29 






5 23 Ans. 



How long was that note on 
interest,which was given,1826, 
January 3, and paid Aug^ust 1, 
of the same year? 

Ans. 6m. 2dd. 

How long from 1822, April 
21, to 1826, March 15? 

Ans. 3yr. 10m. ^4cl. 



v 
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g|. ^nltHfHtnUon ntOt 9(^0(011. 



s. 

1 



d. 
6 



153» 1. What will 61b. of coffee 
covt at Is. 6d. 3 qr. per pound f 

The cost of 61b. is 
evidently 6 times 
the cost of lib. we 
thereibre multiply 
the price of lib. by 
6; thus, 6 times 3qr. 
are 18qr.=4d. 2qr. 
write down the 9qr. 
the 4d. to be joined 
W« then say 6 



qr. 

3 

6 



Am. 9 4 2 



of which we 
aad reserve 
with ^e pence. 

times 6d. are 36d. and 4d. reserved 
are 40d.=38. 4d. of which we write 
down the 4d. and reserve the 3s. to 
be joined with the shillings. Last- 
ly, we say 6 times Is. are 6s. and 
3«. leserved are ds. which we write 
dewii, and the worlL is done. 

2, What, will 47 yards of cloth 
cost at 1 7s. 9d. per yard? 

We first multiply 

s. d. 9d. by 47, and divi- 

17 9 ding the product ^3d. 

47 by 12, find 35s. 3d. to 

be the cost of 47yd. 

12) 423d. at 9d. Again we mul- 

tiply I7s. by 47, and 

35i. 3d* write the partial pro- 
119 ducts, which are shil- 

6t lings, under t^e 35s. 

These added together 

'2|0)e3;4s. make 834s. which di- 

vided by 20 give 411. 

A.41i.l4s.3d. 148. and bringing 
down the 3d. we have 
412. 148. 3d. for the whole cost. 
This method will prevent the ne- 
cessity of dividing this rule into a 
variety of cases. 

By comparing the corresponding 
exaipples in the two columns, it 
vriU be seen that they mutually 
prove each Qjther. 



154* 1. If 6lb. of coffee cost 9s. 
4d. 2qr. how much is that per lb. ? 
If we divide the price 
s, d. qr. of 6 lb. Into 6 equal 
6)9 4 2(18. parts, one of those 
6 parts must be the price 

of lib. To do this we 
first seek how many 
times 6 in 9s. and write 
Is. for the quotient. We 
then multiply and sub- 
tract as in Simple Divi- 
sion. We then multiply 
the remaioder,3s.bT 12, 
adding the 4d.( 139) and 
divide the sum, 40d. by 
6, which gives 6d. for a 
quotient, and 4d. re- 
— main, which reduced to 

farthings, and the 2qr8, 
added, make 18qr. These divided 
by 6, give 3qr. for the quotient. 
Thus we find the price of lib. to be 
Is. 6d. 3qr. 

2. If 47 yards of cloth cost 4H. 
14s. 3d. what is that per yard ? 

Here we divide 
I. %, d. the whole price 

47)4114 3(01. by the whole 



3 
12 

6)40(6d. 
36 

"4 
4 

6)18(3qr. 
18 



20 

47 ) 8348. ( 178. 
47 

364 
329 

35 
12 



73 



85 



47)423(9d. 
^13 



quantity, as be* 
fore. As 47 is 
not contained in 
the pounds, we 
place a cipher in 
the quotient and 
reduce the pounds 
to shillings,, adding 
the 14s. Dividing 
834s. by47, we get 1 7s. 
in the quotient. The 
remainder, 35s. re- 
duced to pence, and 
the 3d. added, give 
423d. which divided 
by47give9d. inrhe 
quotient. Thus we 
find the price of one 
yilid to be 178. 9d. 



,1 
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GOMPOUIfli NUMBERS 



ISS^IM. 



COMPOUND MULTIPUCATION 

155. U the method of find- 
ing the ftmonnt of a compound 
number by repeating it a pro- 
po«ed number of times. (43) 

RULE. 
157. Write the mulUplier 
under the lowest denomina- 
tion of the multiplicand. Re- 
serve from each product as 
many units as may be had of 
the next higher denomination^ 
and write down the excess, ad- 
ding the number Te8er?ed to 
the next product. 

Note.'— This role It susceptible 
of the same contraotions as Simple 
ISultiplicatioo. . 



COMPOUND DIVISION 
156. Is the method of sepa- 
rating a compound number 
into any proposed number of 
equal parts. (44) 

158. Write the numbers as 
in Simple Dmsion, and divide 
the several terms of the ^vi- 
dend successively by the divi- 
sor Should the first term of 
the dividend be less than the 
divisor, reduce it to the next 
lower denomination, adding the 
number of the lower denomi- 
nation. Do the same with the 
several remainders. 

NoTX.— This role it toteeptible 
of the tame contractiont as Simple 
Diviaion. 



QUESTIONS FOR PRACTICE. 



3. /What will 6 cows cost at 
£4 6s. 8d. apiece? 

4 What will9cwt. of cheese 
cost at £1 lis. 5d. per cwt. ? 

5. What wUl 28 yards of 
broadcloth cost at 198. 4d. per 

yard? 

^. What will 96 quarters of 
rye cost at £1 3s. 4d. a qr. ? 

7. What wiU 47 yards of 
oloth cost at 17s. 9d. a yard ? 

6. How many yards in 17 
pieces, each containing 29yd8. 

Sqrs. ? 

9. What will 94 pair of j 
stockings cost at 12s. 2d. a 

pair? 

la Wiiat will 512 bushels 
of wheat cost at 5s. lOd. a bu- 
shel? 

11. If a span of horses eat 2 
bu. 3 pks» of oats in one week, 
lK»w many Witt theyealin25 
weeks ? 



a If 6 cows cost £26, how 
much is that apiece ? 

4. If 9cwt of cheese cost 
£14 2s. 9d. how much is that 
per cwt? 

5. If 28yd8. of broadcloth 
cost £27 Is. 4d. what is that 
a yard f 

6. If96qrs.of ryecosti^I12 
how much is that a qr. ? 

7. If 47yds. of cloth cost 
£41 14s. 3d. what is that a 
yard I 

8. In 505yd. 3qr. how many 
pieces of 2l^d. 3qr. each ? 

9. If 94 pair of stockings 
cost £57 38. 8d. what is that a 
pair? 

10. If512!)ushelsof wheat 
cost £149 6iB. 8d. what is that 
a bushel ? 

IL If a span of horses eat 
68bn.8pk.ofoat8in 25 weeks, 
how much ia thai a week ^ 



< 



\x^ 
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MISCELLANEOUS. 
MISCELItANEOVS. 
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159* 1* How many seconds 
ia 28 years of 365d. 6h. each ? 
Ans. 883612800. 

2. How manj seconds from 
the birth of Christ to the end 
of the year 1824, allowing^ 
365d. 5fa. 48in. 578. to a year ? 

Ans. 57559853088. 

3. How many iseconds in Ss. 
12° 14' 26" ? Ans. 908066. 

4. How many inches from 
Mootpelier to Burlington, it 
being 38 miles ? 

Ans. 2407680. 
160. 5. Three men carried in 
,dlbu. of potatoes in baskets ; 
one carried Ibu. 2pk. one Ibu. 
and the other 3pk. at a time, 
and they all went an equal 
number of times; how many 
times did they go ? 

Ibu. 2pk.£=:6pfc. Afl they alto* 

Ibu. = 4 gether carnedl3 

3pk.=3 pk^ each time, 

— they evidently 

13pk. went as many 

91 times as tbere are 

4 times 33 in 9 Ibu. 

— after being redu- 

]3 )3f>4 (28 times ced to pecks, i. e. 

26 in 364]jk8. which 

— we find by divid- 

104 Mg to be 28 times. 

104 Hence 



"When it is required to find 
how many times several quan* 
titles, taken one of each at a 
time, may be had in a giyen 
quantity : 

Hlxe. — Reduce the giren 
quantity to the lowest denom- 
ination mentJoDed for a divi- 
dend : reduce one of each of 
the other .quantities mention- 

11 



ed to the same denomination! 
and add^ them together for a 
divisor — the quotient will be 
the number of times required. 

6. In £33 how many gutn- 
eas, pounds, dollars and shil- 
lings, of each an equal number ? 

Am, 12. 

7. A person wishes to draw 
offa hogshead of wine into gal- 
lon bottles, two quart, quart 
and pint bottles, of each sm 
equal number; how many 
must he have ? 

Ans. 33 hot. of each kind, 
and 9pts. over. 

6. If 4 men spend, each 14s. 
Id. at a tavern, what is the 
whole bill.? Ans. £% 16s. 4d. 

9. What will be the weight 
of 12 silver cups, each weigh- 
ing lib. loz. 20 grains ? 

10. What will 700 bushels 
of potatoes cost at Is. 3d. a 
bushel ? Ans. £43. ISs. 

11. How much wood in 27 
load|Leach containing 1 cord 
18|^ Ans.30cor. lOSft. 

12. If 4 men spend at a tav- 
ern £2 16s. 4d. what must 
each pay ? 

13. If 12 silver cups weigh 
131b. loz. 2pwt. what is thp 
weight of each cup ? - 

14. If 700bu. of potatoes cost 
£43 15s. what is that a bush- 
el.? 

15. If 27 loads containja 
cor. 102ft. of wood, hoyg^-imjch 
in each load f 




16. If a persofi travel 24 rd. 
12ft. in 8v minute, how far 
woHjld he. go, at that rate, in 2 
hours ? 




no 



msCELLANEOVS. 



i$a 



17. If a man drink a pint of 
i-um a day, how much will he 
drink in a year ? 

Ans. 45gaL 3qt ]p(. 

18. Hovf many barley corns 
will reach round the world, 
supposing it to be 25020 
miles ? Ans. 4755801600. 

19. Divide $120 among 4 
men, so that the shares shall 
be to one another as 1,2, 3, 4. 

Ans. 12, 24, 36, 48. 

20. How many steps of 2 
feet 6 inches, must a man take 
in going from Burlington to 
Boston, it being 190 miles ? 

Ans. 401280 steps. 

21. If a person travel 12mi. 
28 rd. in 2 hours, bow far does 
he go in a minute ? 

22. How many lots, each 
containing three quarters of 
an acre, are there in a. square 
mile? 

Ans. 853 lots, and 40 rods 
over. 

23. If a vintner be desirous 
tfl draw off a pipe of wj^into 
bottles containing pint^^Barts 
and 2 quarts, of eaddan (fqual 
number, how many must he 
have? Ans. 144 of each? 

24. There are three fields, 
oie containing 7 acres, anoth- 
er 10 acres, and the other 12 
acres and 1 rood ; how many 
shares of 76 rods each are 
contained in the whole ? 

Ans. 61 shares, and 44 rods 
over. 

^5. In 172 moidores at 36s. 
<^ch, how many eagles, dollars 
and nine-pe^es, of each an 
equal number? . 

Ans. 92 of each, a^d'68nine- 
pcnces over. 



> 



26. In 470 Boxes of sngar, 
each 261b. bow many cwt.? 

Ans. ^09cwt. Oqrs. 121b. 

27. If cigars cost one and a 
half cent each, and a person 
smoke 3 cigars per day, how 
much will it cost him for ci- 
gars during the months of Jan- 
uary, February ai^d March, in 
a common year ? 

Ans. 405 cents, or $4 5ct8. 

28. What is the difference 
between six dozen dozen and 
half a dozen dozen ? 

Ans. 792. 

29. What 19 the difference 
between half a solid foot and 
a solid half foot? 

Ans. 648 inches. 

30. A note was on intejre^t 
from March 20, 1819, till Jan. 
26, 1824 ; what was the length 
of time ? 

Ans. 4y. lOmo. Gd. 

31. Divide 5 guineas among 
8 men— give A. 8d. more than 
B. and B. 8d. more than C. &,c, 
what does H. receive ? 

Ans. 15s. 2d. H's share. 

32. A horse is valued by \. 
at $60, by B. at $69 50, and 
by C at $72 25 ; what is the 

averageju(Jgment? 

A. 1 $60 

B. 1 69 50 The average in thia 

C. 1 72 25 case is evidently found 
— by dividing the sum 

3 ) 201 75 of the several jucrg- 

ments by the.nuuiber 

An?. ^67 25 of a pprai vrs. 

33. M, N, O, and P apprais- 
ed a ship as follows, viz, M at 
$6700, N at $9000, at $8750, 
and P at $7380 ; what is th< 
average judgment ? 

Ans. $7957 50* 



\ 
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REVIEW. 



34. In 5529600 cubic inch- 
e^, how many cards of wood ? 

Ans. 25 cords. 

35. A aad £ wishing to swap 
horftep, and disagreeing as to 
the conditions, referred the 
matter to three disinterested 
persons, X, Y, atid Z, whose 
j'ijdgments were as follows, viz. 
X said A should pay B $8, and 
Y said A should pay B $6 ; but 
Zsaid B should pay A $5; 
what is the average judgment? 

Ans. A must pay B $3. 
A B In theexcilyDgeofft^- 
X J.$0$8 tides, where the judg- 
Y 1. 6 ment of ti>e referees it 
Z 1. 5 partly on one side of 

-" ■;;; the equality between 

Kel 3 o 14 ihem, aud partly on 

34 B the otl»er» subtract one 

5 A side fiora the other, 

^~_ ^ and divide tJie lemain- 

3; 9(3 Ans. derby the nnmber of 

oa^' ^of the average judgment. 

So, C and D wishing to swap 

farms, referred the subject to 

O., P, Q and R, and agreed to 

abide their judgment, which 

was as foUowa, viz. O said C 

«hould pay D $70 ; P said C 

fiijould pay D $100; and Q 



I said C should pay D $55; but 
K said D should pay C $25 • 
how was the matter settled ? ' 

^ Jii^^' p P^y9 D $50. 
AiXi' V^ ** " ***« weight of 

^/55: 3lcwt. 2qrs. 201b. - 
oo. Three men and 2 bova 
hoed 30000 hills of corn, and 

®*il ?^° ^'^ ^^® ^*"» '^liile 
a boy hoed one; how many hills 
were hoed by each man, and 
now many by each boy ? 

Ans. £ach man hoed 7500 
and each boy 3750 hills. 

3X2+2=8 Divisor. 

39. If $911,555 be divided 
among 5 men and 4 women, 
what is each m^as and woman's 
share, a man's share beioff 
double that Of a woman ? 
Ans. I J5^-yi^*^om's share. 
i $iaD.222=man's share, 
, 40. Two places differ in lon- 
gitude 3P3r 3''; what is their 
difference in reckoning time, 
allowing 15<* to make an hour? 
Ans. 2h. G' 28^''. 



REVIEW. 



f. When am numbers called 
compound, or cooiplex ? 

2. By what are the operations per- 
formed by cooipoond numbers leeu* 
lated ? ^ 

3. Repeat the table of Federal 
money,— of English money. 

4. What are the names anti val- 
ues of the coius of the United 
States? 

5. What are the most common 
Careign coins? what their several 
values? 

^. What h the table of time ? 



7. How is the year commonly di* 
vided ? Repeat tb^ number of days 
in each month. 

8. What is meant by leap year ? 
how may we know whether a year 
is leap year or not ? What is meant 
by old and new style ? 

lAt the pupil be questioned in like 
manner respecting the other <»- 
bles. 

9. Wbatls Reduction ? Of how 
many kinds is it? 

10. What is the rule for Reduc- 
tion Descending? Ascending? 



*• / 
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PER CENT. 



161, lesr, 163; 



11. What is the mWhod of proof 

12. How would you proceed to 
multiply by SJ? to diride by SJ ? 

13. What is meant by Reduction 
of Decimals? 

14. How would you proceed to 
findthe valueofadecimftl in inte- 
gers of a lower denomination? How 
lo reduce compound numbers to de- 
cimals of a higher denomination ? 

15. How many days are com- 
monly reckoned to a month, in com- 
puting ^tercst? (145) How are 
days and months reduced to a deci- 
mal of a year ? 

16. What is Compound Addition? 
—the Rule?— -Proof? 

17. What is Compound Subtrac- 
tion?— the Rule.?— Proof? 



18. If you wish to subtract one 
date from another, how would you 
proceed? (152) 

19. What is Compound Multi- 
plication ?— the Rule ? ^ What is 
Compound Division ? — the Rule ? 
What relation have these two rujes 
to each other? Of what contrac- 
tions are these rules susceptible? 

20.^Wh&.t are the several, con- 
tractions of Simple Multiplication ? 
(90, 91, 92, 93,)— of Division? (108, 
109.110,111.) 

21. What is meant by a simple 
number ? What is the distinction 
between a simple and a compound ? 

22. How would you proceed to 
take. quantities of several denomi- 
nations, each an equal number of 
times, from a given quantity? 



SECTION V. 
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PER CENT. 

161. l^tr Cmt is a contraction of per cen^u7», Latin, signify- 
ing hy the hundred, and implies that calculations are made by 
the hundred. PerAtmum signifies by the year. 

ANALYSIS. 
162. If I lend a neighbor 23 dollars for one year, and he allow me 6 
oents for the use of each dollar, or 100 cents, how much must he pay me in 
the whole at the end of the year ? 

25 If he pay 6 cts.= 06 of a dollar (132) for the use of 100 

.06 ct?. or 1 dollar, he must evidently pay 25 times .06, or (86) 
.06 times 25=$1.50 for the use of 25 dollars. Hence, 
25+1.50=3^6.50 is the sum due me at the end of the 
year. The $25 is called the principoZ, the .06 is calle«l 
the rate percent, ihe $i.iO IS called the interest, and the 
$26..50 is called the amount. Hence the following 

DEFINITIONS. 
103. Interest is a premium allowed for the use of money. 
The sum of money upon interest is called the principal. 
The rcUe is the per cent, per annum agreed on, or the inte- 
rest of one dollar for one year, expressed decimally. 



1.50 
25. 

26.50 
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164,165,166.167, SIMPLE INTEREST. Il3 

The principal and iDterest added together are called the 
ttmourU, 

Interest is of two kinds, Simple snxd Compound. 

164. The rate per cent, it expressed in hundredths of a dollar. Deci- 
mals in the rate below hundredths are parts of one per cent. The rate of 
interest is genera 1 1 jr established by lau'. In New-England legal interest 
is 6 per cent, in New- York t per cent, and in England 5 per cent. Wher« 
the rate is not mentioned in this work, 6 percent, is understood. 

SIMPLE INTEREST. 

165* Simple Interest it that which is computed on the prin- 
cipal only. 

FIRST METHOD. 

ANALYSIS, 

166. 1. What is the interest of $38.12 for 2 years, 8 months and 21 
«ay», al 6 per cent, per annum ? 

$38.12 Multiplying the principal by the rate gives the in- 
.06 tcrest fur one year, (161) and the interest for one year 

multiplied by the number of years, is evidently the in- 

$2.2872 terest for the whole time. Twenty-one days are f 4^ 
2.725 of a raonih=0. 7, and 8 mo. 21d.5=8.7 mo. But months 

are ]2ths of a year, hence 8.7m.rist|.' JmOtfs=0.725 year, 

114360 (142) and 2yr. 8mo. 21d.=2.725 vears, we therefore 
45744 multiply 2.2872. the interest for one year, by 2.725, the 
150104 number of years, and the product, $6,132, is the inter- 
45744 est for the whole lime. Hence, 

$6.1326200 
167. To compute the interest on any sum for any time. 

Rule. Multiply the priocipai by the rate, expressed as a 
decimal of a dollar, and the product will be the interest for one 
year. Multiply the interest thus found by the number of years, 
(reducing the months and days^ if any, to the decimal of a year) 
(145) and the product properly pointed (106,116) will be the 
interest required. 

Note. —In solving the following questions, the decimal of a year, when 
it has not terminated sooner, has been carried to four places of figures, 
and that will give the interest sufficiently correct for common practice. 
When great accuracy is reiiaired, find the number of days in the giveu 
months and days, and divide these by 365, the number o'fdays in a year 
«ad the quotient will be the true decimal of a year. 

11* 
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. S QUESTIONS FOR PRACTICE 

3f. 2. Wliat 13 the amount of 
^%YtWl for I year and 6 

;. irtQlttift, at 6 per cent. ? 
; J/i. 175.62 prin. 

. <'" .06 rate. 



10.5372 one yr. int. 
1.5 time. 

The decimals 

526860 beloi^ mills are 

105372 omitted in the 

— — answ^er to this 

Int. 15.80580 and the foUow- 

Fri. 175.62 ing questions. 



10. What is the interest of 
£86 lOs. 4d. for 1 year and 6 
months, at 6 per cent. ? 

86.5166 if the principal be 

.06 English money, the 

shillings, peace, &c 



Abs.191.425 amount. 

3. What is the amount of 
$ip.l5| on interest 12 years at 
6 per cent.? Ans. $17,458. 

4. What is the interest of 
$48,643 for 2 years at 6 per 
cent. ? Ans. $5,837. 

5. What is the interest of 
$225,755 for 3 years, 8 months 
and 10 days, at 6 per cent. 

. Aqs. $49,929. 

6. What is the interest of 
$213.23 for 3 years and 12 
days, at 10 per cent. .•* 

Ans. %%1,^1^, 

7. What is the interest of 
$1(500 for I year and 3 months, 
at 6 per cent. .? Ans. $120. 

8. What is the interest of 
$121.11, for 2 years and 7 
months, at 5 per cent. .•' 

Ans. $15643. 

9. What is the interest of 
$124.18 for 2y r. 8 mo. ? 

Ans. $19,868. 



j^S. 190996 must be reduced to 
1.5 the decimal of a 

pound, (143.) then 

35854980 proceed as in Feder- 
5190996 al money. The in- 

tercst will he in 

Ans.7.7864940Z pounds and decimal 
parts which must be reduced to. 
shilliogs. &c. (144) 

11. What is the interest of 
£1 138. 4d. for 1 year, at 9 
per cent. ? Ans. 3s. 

12. What is the iflAerest of 
£25 for 6 months, a^ 4 per 
cent..? vAris. lOs. 

13. What is the amount of 
$18.24 for 2yr. and 9mo. at 6 
per cent, t Aqs^ $21,249. 

14. What te the^interest of 
$240.16 for 3yr. 5mbnd.? 

Ans. $49,272. 

15. What is the interest of 
958.54 for 5 days t 

Ans. $0,793. 

16. What is the interest of 
$23.23 for 3 years, at 5 J per 
cent. ? 

5 J per cent. =.055. 

Ans. $3,832. 

17. What is the interest of 
£329 17s. U. 2qr. for 3 years, 
7 months, and 12 days, at 5 
per cent ? £59 13s; O^d. 

18. What is the interest of 
$537,246 for 1 year at per- 
cent.? Ans. §32.2.34. 
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SECOND METHOD. 

ANALYSIS. 

168. 1. What is the interest of $60, for 5 months and 21 day i, at 12 
per cent, per annuin f 

If the interest of $1 be 12 cents for 12 months, the interest of $1 for 1 

month will be 1 cent, for 2 months 2 cents, for 3 months 3 cents— and 

generally the numher of months written as so many cents, or hundredths 

of a'dollar, will be the interest for that time. And as the interest of (1 

60. prin. for 1 mo. (=^30 days) is 1 cent, the interest for any 

, .057 rate. number of days is so many 30ihs of a cent, or 3ds 

— -^ of a mill. In the present example we write the 5 

420 months as so many cents, or hundredths of a dollar^ 

300 and dividing the days by 3, find j- of them to be 7, 

which we write in the place of niiils in the multi- 

$3,420 Ans. plier ; and $60 multiplied by $0,057, (the interest 

of $1 for the given time,) the product, $3.42, is evidently the interest of 
$60 for that time, 

169. 2. What is the interest of $60 for 5 months and 21 days, at 6 
per cent, per annum ? 

Since interest at 12 per cent. (168) is found by multiplying by the 

whole number of months and -^ of the days, interest at 6 per cent, being ^ 

of 12, may evidently be found by multiplying by half the former multi- 

j)]ier, that is, by half the months written as cents, and one sixth of the 

2)60. days written at the right hand. In the present ex- 

.028^ ample half the months i« 2j, and if there were no 

odd days, we should write down 2ct8. 5 mills, or 

480 0.025for the multiplier; but when there is an odd 

120 month and days, as in the present case, it is as weU 

30 to call the odd month SO days, and adding thereto the 

odd days, divide the whole by 6, the quotient (.30+21 

- $1,710 Ans. H-6=8A) will be mills. $0,028^ then is the interest 
of $1 for 5 mo. 21d. and 60 times $0.028i, or $0.0284 times 60.(86)=$1.71 
is the interest of $60 for the same time. To multiply 60 by i, we take i 
of 60, or divide 60 by 2, and in general for the odd days, less than 6, wo 
take such partof the muUiplicaud as the odd days are part of 6. Hence, 

170. To compute ike interest at 6 per cent, per annum upon 

any sum /or any time. 

Rule. Under the principal write half the even number of 
months, for a multiplier, (pointing- them as so many cents, or 
hundredths of a dollar.) If there be an odd month, call it 30 
days, to which add the odd days, if any, and, dividing* them by 
6, write the quotient in the place of mills in the multiplier. 
Multiply the principal by this multiplier, and the product, pro- 
perly pointed, (122) will be the interest for the given time. 

NoTB.—Odd days less than 6 are so many 6ths of a mill, and to multi- 
ply by tliese, proceed as follows : 
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For I day=|, divide the multiplicand by 6 
For 2 " =^f=«i '* ** " 3 

For 3 '« =1=^ «* " «i 2 

For 4 " —1=1 •' " " twice by 5 

For 5 •' =|=^xi '* " by 2 and 3 

^nd add the qaotient, or quotients, to the product of the pria< 
cipal by half the months. 

QUESTIONS FOR PRACTICE. 



3. What is the interest o£ 
$75, for 4 months and 2 days, 
at 6 per cent. ? 

3 ) 75 Here ^ the months is 

.020 .02, and as 6 \i notcon- 

— — tained in the days, we 

1500 write a cipher in the 

25 place of mil J9, that the 

quotient, in dividing by 

A ns $1,525 3 may fall in its proper 
place. There beiag 3 decimal pla- 
ces in the factors, there must be 3 
pointed off in the pioduct. 

4. What is the interest of 
$215 for 1 month and 15 days? 
Imo. 15d.=45d. 6 in 45, 7 times 

and 3 over. 

2)215 As there is no even 

.007 number of mon1h^ the 

- — - two first decimal places 

1505 m^st be supplied with 

107 ciphers, and 7 must take 

the place of milN. The 

Ans. $1,612 use of the ciphers is to 
guide us in pointing the product. 

5. What is the interest of 
$275,756, fori yfear, 9 months 
and 15 day^ ? Ans. $29,643. 

6. What is the interest of 
$137.84 for 2 years and 6 
months ? Ana. $20,676. 

7. What is the interest of 
$575 for B months ? 

Ans. $23. 

8. What is the interest of 
413.41 for 3 months and 16 
^ays? Ans. $0,236. 



9. What is the interest of 
$49.25 for 3 years, 3 months 
and 3 days ? Ans. $9,628. 

10. A note for $500 on in- 
teres t, was dated Sept. 22, 
1820, what was due, principal 
and interest, July 29, 1823? 

yr. mo. d. Ans. $585,583. 
1823 6 29 
1820 8 22 



2 10 7 Time. 

11. What is the amount of 
$212 on interest for 14 months? 

Ans. $226.84. 

12. A note for $27.55 on in- 
terest, was dated Feb. 14, 
1823; what was there due, 
principal and interest, Jan. 20, 
1824 ? Ans. $29-092. 

13. What is the amount of 
$87.91 on interest 3 years and 
27 days? Ans. $104,129. 

14. What is the interest of 
$607.50 for 5 years ? 

Ans. $182.25. 

15. What is the interest of 
$055 for 7 days ? 

Ans. $0,764. 

16. What is the interest of 
$76,256 for 1 year, 3 months 
and 5 days ? Aoa. $5.7^2. 
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171. Wlun Hie inUreH it amj other than 6 per cent ; first find 
tbe interest at 6 per cent, of which take such part as the inte- 
rest required exceeds, or falls short, of 6 per cent, and this ad- 
ded to, or subtracted from, the interest at 6 per cent, as the 
case requires, will giye the interest required. 

QUESTIONS FOR PRACTICE. 



17. What is the interest of 
$165.45, for 1 year and 6 
months, at 5 per cent. ? 
165.45 princi pa] . 
09 



18. What is the interest of 
(5.98 for 2 years and 8 months, 
at 3 per cent. ? Ans. $0,478. 

19. What is the interest of 
$45 for 6 ninths, at 8 per 
cent. ? Ans. $1.80. 

20. What is the interest of 
— — $10.15 for 12 years, at 3 per 

Ans.$12.4088 Int at 5 per cent. | cent. ? Ans. $3,654. 



6)14.8905 Int. at 6 per cent. 
2.4817 subtracted. 



VARIETIES IN SIMPLE INTEREST. 

17ft. 1. What sam of money will amount to $31.35 in 9 months, on 
interest at 6 per cent, f 

As the amount of^l for 9 months at 6 per cent, is $1,045, the principal, 
which will produce any other amount at the same rate in the same time, 
is evidently as many dollars as the number of times $1,045 is contained 
in that amoant, and $31.35-^$!. 045=^30. Ans. Hence, 

I. TAe time, rate and amount being giifen, to find the principal. 

Rule — Divide the given amount by the amount of $1 for the given 
time and rate, and the quotient will be the principal required. 

2. The amount for t months at 3. What principal will amount 



6 per cent, was $598 ; what was 
the principal ? Ans. $575. 



to $1700 in i year and 3 months at 
5 per cent. ? Ans. $1600. 



173. 1. What principal will gain $1.35 in 9 months at 6 per cent. ? 
As$l in 9 months will gain $0,045, as mat>y dollars will he required to 

^ain $1.35 in 9 months, as the number of times 1.35 contains 0.045 and 
Jl.35-^g0.045=;^30. Ans. Hence, 

II. The time, rate and interest being given, to find the principal. 

Bulk. — Divide the interest, or gain, by the interest of 1 dollar for the 
given time and rate, and the quotient will be the principal. 

2. What principal will gain 23 I 3. What principal will gain TOO 
dolls, iu 8 montlts ? Ans. 5575, t dolls, in 1 year and 3 montiis, at 5 

I percent.? Ans. 1600 dolls. 

174. 1. If 30 dolls, gain 1 doll. 35 cents in 9 months, what is the rate 
percent..^ . 
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At 1 pet cent for the giren time, 30 dolls, will gain 22 cents 5 mill«, the 
»aie therefore is so many timei 1 per cent, as 22 cents 5 mills is contain^ 
ed in the whole gain, whichis $1.35, i. e. S\.So^$0 225=.0e. or 6 pet 
cient Ans. Hence, 

III. The principal, interest and time being given, to .find the rate. 

Rule.— Divide the given interest by the interest on the given principal, 
at one per cent, for the given time, and the quotient will be the rate per 
cent. 



2. If thie interest on 573 dollars 
for 8 months be 23 dollars, what is 
the rate per cent. ? 

Ans. 6 percent. 



3. If the interest of 1600 dollara 
for 1 year and 3 monthsj be 100 
dollars, what is the rate ? 

~ Ans. 5 per cent. 



1Y5. 1. If the interest on 30 dollars at 6 per- cent, per annuni, be 1 
dollar and 35 cents, what is the time? 

The interest on 30 dollars for 1 year at 6 per cent, is 1 dollar and dO 
cents. Now if the given interest be divided by the interest on the givea 
principal for one year, the quotient will evidently be the nuidber of years 
that principal was on interest~51-35-^51.80=0i75yr.s4 tnpnths, (145) 
the answer. Therefore, 

IV. The principal, rate and interest being giten, to find the time, 

R0LE. — Divide the given interest by the interest of the given princi- 
{inl for 1 year at the given ratCj and the quotient will be the time in yean 
and decimal parts. 



2. If the interest on 575 dollars 
at 6 per cent, be 23 dollars, what is 
the time ? Ans. 8 oronths. 



3. Ifthe interest of 1600 dollars 
at 5 per cent, be 100 dollars, what 
is the time ? 

Ans. 1.25y.r.=lyr. 3mo. 



DEFINITIONS. 

176. Commisnon is an allowance of so much per cent, to an 
agent for transacting' business for another. 

Insurance is a contract by which certain persons, or compa- 
nies, agree to make good losses of property by fire, storms, &c. 
io consideration of the payment to the insurer of so much per 
cent, on the value of the property insured. 

Premium is the sum paid by the owner of the property for 
the insurance. 

The written contract of insurabce is called apo/tcy. 

The policy should always cover a sum equal to the estimated 
value of the property insured, together with the premium ; that 
is, a policy to secure the payment of 100 dollars at 2 percent, 
must be mad« out for 102 dollars. 
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RULE. 

177. Maltipfy the snm on commUsioD, or iasurance, by the 
rate per cent, and the product will be the commission, or 
premium. (162) 

QUESTIONS FOR PRACTICE. 



1. At 3 per cent, commis- 
sion, how much must I allow 
for selling 525 dollars worth of 
goods? 

$525X-03»$15.75. Ans. 

2. What is the commission 
on 827 dolls, and 64 cents, at 
2i per cent ? 

Ans. $20,691. 



3. At i per cent, what will 
be the insurance of 738 dolls. 
$738xc.005 =13.69. Ans. 

4* At 3i per cent, what must 
I allow my broker for purcha- 
sing $2525 dollars worth of 
goods ? Ans. $88.37i. 



INTEREST ON NOTES AND BONDS. 

178« The methods of computing interest on notes and bonds differ jin 
different places. Those in most general use are the following : 

J. Find the amount of the principal up to the time of payment, and al- 
so the amount of the endorsements from the time ihejr were made up to 
the time of payment; deduct the latter from the former, and the remain- 
der will be the sum due. 

This method is evidently erroneous; for suppose a not'e be given for 100 
dollars with interest, and 6 dollars be paid at the end of each year for 4 
years, which is endorsed on the note. Now the interest of the principal 
for this tjroe is 24 dollars, just equal to the sum of the payments ; but by 
this method the several payments all draw interest from the times tbey^ 
are made, the first 3 years, the second 2, and the third 1,=1.08-f-724.36 
=^.16, which goes towards paying the principal, and in this way any 
debt would in X\me be extinguished by the payment of the interest annu- 
ally. 

II. Compute the interest up to the time of the first payment, and if the 
payment exceed the interest, deduct the excess from the principal, aod 
cast the interest on the remainder np to the second payment, and so on. 
If the payment be lesn than the inteiest, place It by iuelf, and cast the in- 
terest up to the next payment, and so on till the payments exceed the in- 
terests, then deduct the excess fi'om the principal, and proceed as before. 

By this method the interest is supposed'to be always due whenever a 
payment is made; and although, on that account, it is not always perfect- 
ly correct, it is perhaps sufficiently so for common use. This method is 
extensively us«d, and is established by law in Massachusetts. 

III. If ihe contract be for the payment of interest annually, the interest 
becomes due at the end of each 3'ear, and if it be not extinguished by pay- 
ment, interest is to be cast upon that interest, from the time it becomes 
due up to the time of payment. If the contract be for a suin payable at a 
specioed time, no interest is due till the time of payment arrives, and en- 
dorsements made before that time, are to be applied exclusively to the. 
principal. After the debt falls due, the interest is to be extinguished aa- 
pually* if the payments are sufficient for that purpose. 
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Tbese last are the principles upon which interest is allowed by thecourts 
of law in Veroiont, and upon these are founded the two following rules : 

Rule 1. fVhen the contract is for the payment of interest an- 
nually, and no payments have been made^ nod the interest of the 
priacipal for each year, separately, up to the time of payment ; 
then find the interest of these interests, seyerally, from the 
time they become due up to the time of payment, and the sum 
of all the interests added to the principal will be the amount: 
but if payments liave been made^ find the amount of the princi- 
pal, and also the amount of the payments to the end of the first 
year; subtract the latter amount from the former, and the re- 
mainder will be the principal for the second year ; proceed in 
the same way from year to year up to the time of payment. 

Note. — It will sometimes happen that, when a note has endorsements, 
there will be years in which no payments are made; for which years the 
interest is to be found by the former part of the lule ; and also when lh« 
amount of the payment is less than the interest of the principal, subtract 
ihc amount from that interest, and find the amount of the remainder up 
10 the final payment. 

QUESTIONS FOR PRACTICE. 

1. A's note to B for 100 dollars, with interest annually, at 6 percent, 
was dated Jan. 1, 1820 ; what was due, principal and interest, Jan. I, 
1824 ? 

Isl year. gl00x.06=$6 Int. 

1 " 100x.06= 6 ♦' 6x18=1.08 At the end of the first 

3 " 10<H<.06= 6 ." 6>c.l2= '72 year, one year's interest, 

4 " 100x.06= 6 *• 6x.06= .36 =6 dollars, is due, but as 

— — — — — —— it is not paid, it draws in- 
Principal 100. 524 Int. ;8^2.16 Int. terestfor the three foUo w- 
Int. of prin. 24. ingyearF=51.08. At the 

Int. of int. 2.16 end of tiie secoiKJ year, another year's 

irrterest is due, which draws interest 

Amount ;^I26.16 Aus. for two years; and so on. 

2. B's note to C for 50 dollars, with interest annually, was dated Nov. 
20, 1822, on the back of which were the following endorsements, viz. 
May 20, 1823, received 14 dollars, and Feb. 26, 1824. 30 dollars; what 
was due Jan. 2, 1825? 

Prin. ;?50 Pa/t. %U Prin. ;5?38.58 Pay't. 530 

•06 .03 .06 0.44 Pfin. 9.574 



Int. 3.00 .42 2 3148 1.320 

50 14 38.58 30. .067018 

Ara't. 53 Am't. 14.42 Am't, 40.894 Aio't.31.326 

14.42 31.320 Ans. $9,641 

2 prin. 33.58 3d prin. 9.574 



.007 

7( 
9.674 

19.641 
due Jan. 2,1825. 
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NOTES AND BONDS. 



3. D's note to E for $1000, 
with interest annuallj, was da- 
ted May 6, 1822, on which the 
ibllowingr payments were made, I 
viz. Nov, 17i 1822, 300 dollars : 
April 23, 1823, 50 dollars, and 
August 11, 1823, 520 dollars; 
What was due Jane 5, 1824 ^ 
Ans. $201,713. 
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^ 4. C's note toD for 900 dol- 
lars, with interest annually 
was dated June 15, 1821, on 
the back of which was endors- 
ed Sept. 15, 1821, 4 doUars, 
and Jan. 21, 1823, 15 dollars) 
what was due June 15, 1824 > 
Ans. $217,224! 



^lH/'rf *"f^^fV^ Flymen/, are mJe IforeZdZu- 
comes due; find tjie interest of the princioal untntho « V 
ment, and set it aside j subtract theVavmpnt '^ the first pay- 
pal, and find the interest of the remairderuotoT '^"^ T"^^" 
ment, which interest set aside wUh the fornf/ a """^^ P^^" 
the time the debt becomes dueHndLs^^^^^ "° ^f ^P *^ 

added to the last principal, wiU be ?he amol^^ due at'tha r''"* 
after the debt falls due, tbe interest is to Ha f"f- -^ V"® ' 
nuaUy, if the payments'are sXirnVfor'tha?; *'^" 

QUESTIONS FOR PRACTICE. 

waldS^d^May'^l Vs^^on wh^'lf '"'' '" ? ^^"«' ^^"^ ^"^^'-^t, 
$25.25; w&l;?^^^^^^^ ^°^--^' •^^ 13, 1823, 

year. mo. days. 

lai 2 ^? l»t prin. 75.25x.042=$3.16 int. 
itSZiS 4 1 pay't. 25.25 



Ist time 



8 12 

1824 4 1 
1823 13 



2d prin. 50.00^.078=3.90 int. 
7.06 

^ 7.06 int's. 

Ans. $57.06 



2d time 1 3 18 



2. F gave his note to G. for 
5000 dollars, with interest, da- 
ted Sept. 1, 1820, and payable 
Jan. 1, 1824 ; on the 18th of 
Jane, 1822 he paid 2500 dolls. 
and Aug. 25, 1823, 2500 dolls, 
more ; what was due when the 
^iffic of payment arrived ? 

Ans. $717,082. 

n 



3. G's note of $365.37 was 
dated Dec. 3, 1817, payable 
Sept. 11, 1820; June 7, 1820, 
he paid 97 dolls. 16 cts. ; what 
was due when the time of pay^ 
ment arrived ? ^ 

Ans. 327 doll^^ 46 ct^. 
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eotii|i0titi¥ mterest* 



IW. 'Wbst will be the interest of $40 for 3 yean at 6 per cent, tbt 
incerett being added to the principal at the end of each year ? 

The inlerest of 40 dollars for 1 jrear is <40>ic.06») fz.40, and $2.40^* 
40.3^S42.40, the principal for the lecond year, the interest of which ii 
(4140>c.06=) $2,544 for the second year, and |2.544+42.403s$44.944 
the principal for the third year, the inteiest of vvhich is (44.944x.Q6=) 
$2,696, and ;ff2.696-f 44.944:a=$47.64, the amount Of principal and inter- 
est at tiie end of three years, from which lubtraoting ^ dollars, the first 
Sriocipa], we have (47.64—40.=) $7.64 for the interest of 40 dollars for 
years. Interest computed upon interest as above is called Compound 
intenst, 

180. CoMPOimD Intbrest is that wbiob arises from makings 
the interest a part of tbe prinGipal at the end of each y^ar, or 
stated time for the interest to become dae. 

RuLS 1. Find the amount of the g^iven principal for tbe first 
year, or up to tbe first stated time for tbe interest to become 
doe, by simple interest, and make tbe amount tbe principal for 
the next year, or stated period ; and so on to tbe last From 
tbe last amount subtract tbe giren principal, and tbe remain- 
der will be the compound interest required* 

QUESTIONS FOR PRACTICE. 



]. What is the compound in- 
terest of $125 for 2 years and 
.6 months, at 6 per cent, f 
$125. principal. 
.06 rate. 

7.50 int. for 1st yr. 
125. prin. added. 

132.50 amt. for 1 yr. 
.06 

7.9500 int. for Sd yr. 
132.50 prin. added. 



140.45 amt. for 2d yr. 
.08 



4.2135 int. for 6 mo. 
] 40 45 principal add. 



144.6635 
125. 



amt. for 2 ys. 
Ist. Prin. sub. 



$19,663 Com. Int required. 



2. What is tbe compound 
interest of $100 for 4 years, at 
6 per cent ? Ans. |a6J247. 

3. What is tbe compound 
interest of $200 for 1 year, at 
6 per centy due eyery four 
months ? Ans. $12,241. 

4. Wbat is tbe amount of 
$236 at 6 per cent, compound 
interest, for 3 years, 5 montbs, 
and 6 day s ? Ans. $288,387. 

5. Wbat is tbe amount of 
$150 at 6 per cent, compound 
interest, for 2 years, tbe inte- 
rest becoming due at tbe end 
of erery 6 months ? 

Ans. $168,826. 

6. Wbat is the compound 
interest of $768 for 4 y^ra, at 
6 per cent ? Ans. ^01.58. 

7. Wbat is tbe compound 
interest of $560 for 3 yearn 
and 6 montbs, at 6 per cent ? 

Ans. $12^.977^ 



Itl.in. 133. DISCOTJWT. Hi 

181« A holds a note againit B for 5^18, |iayable in 1 year tod 6 
S months without interest, which he wishes to turn out to B in payment 
tor a farm ; what is the present worth of the notCi Mpposing thn «i« of 
money to be worth 6 per cent per annom ? 

As the amount of 1 dollar for 1 year and 6 months, at 6 per c«nt, is 
$1.09, 1 dollar is evidently the present worth of $hil9 dhe 1 year and < 
■nooths hence, without interest ; because if 1 dollar be pat to ioteifM at 
the above rate, at the end of 1 year and 6 months, the amount will be ios^ 
sufficient to pay the ^l*^* ^^^ A* 1 dollar is the present worth of 
^1.09, due 18 months hence, the present worth of any other sum, at the 
i^ame rate and for the same time, is evidently as many dollars as the nun" 
b«T of times that sum contains $1.09. Hence to find the present worth 
of $218, due 18 monfhs hence, we divide g2lB by 51*09, and the quotient 
<218-7l.09=s) 5200 is the present worth. If we sttbtract the present 
worth from the amount of the note, the dilTerence, (218—2009) 5 18, it 
call the discount. The interest of the given sum for the above time and 
rate, would have been 519.62^reater timn the discount by $1.83. 

DISCOUNT 

182. Is an allowance made for the payteent of of money be- 
fore it is due, or bo much per cent to be deducted from a giren 
Slim. The present worth of a 8um of money due tome time 
lieoce, and not on interest, is $ucit a gum at would*, if put to 
interest at a given rate, at the end of the given time, just 
amount to the sum then due. 

RULE. 

183. Divide the given sum by the amount of 1 dollar for the 
^iven time and rate, and the quotient will be its prennt worth. 
Subtract the present worth from the giren sum, and the re- 
mainder will be the discount, 

QUESTIONS FOR PRACTICE. 



2. What is the present worth 
of $125, due 3 years hence, 
rhscounling at the rate of 6 
per cent per annum ? 

Ans. 8105.932-if. 

3. What is the present worth 
of $376.25, due at the end of 1 
year and 6 months, discounting 
at 5 per cent ? Ans. |360« 

4. A minister settled with a 
salary of $300 a year, wishing 
to build a house, bis parithioB- 
ers agreed to pay him 4 years 
salary in advance, discoantlag 



at 6 per cent per ami. hovr 
much ready money must they 
pay ? Ant. $1047.04. 

5^ What is the present trorth 
of $150, payable in 3 months ; 
discount 5 per cent ? 

Ans. $148,148. 

& What it the discount iipon 
$566 doe 9 monthn bence^ at 
8 per cent ? 

Anft. SS1.669ff. 

7. What i» the disceii&t of 
$5a doe Q yeax« hence, at Id 
pe;^ cent ? Ant. $9,678. 
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pEti ant. 



u4~in. 



B WLimtt unti €rjiin* 



}84» If I buy a bone for $50, and sell it again for $56, what do I gain 
per cent f 

Subtracting 50 dollare from 56 dollart, we find that 60 dollars gains 6 
dollars, and dividing 6 dollars by 50 dollars, we find $0.12 to be the gnin 
•n $1, or 12 cents on 100 cents, oir $12 on $100, or 12 percent. Henoe 

185. To know what is gained or lost per urU. 

RvLC-^Fiod the gaio or loss on the gfiven quantity by sub- 
traction. Divide this g'ain or loss by the price of the g^ivea 
quantity, and the quotient will be the gain or loss per cent. 

QUESTIONS FOR PRACTICE. 



S. If I buy cloth for $1.25 
a yard, and sell it again for 
$1.30, what do I gain per cent.^ 

1.25 } .0500 ( 0.04 per cent. 
500 Ans* 

3. If I buy salt for 84 cents 
^a bushel, and sell it for $1.12 

a bushel, what do I gain per 
cent .' Ans. $0.33 J per cent. 

4. If I buy cloth $1.25 a 
yard, and sell it for $1.37} a 
yard, what do I gain p^r cent .•* 

Ans. $0.10 per cent. 



5. If 1 buy cloth at $1.02 a 
yard, and sell it at $0.90; 
what do I lose per cent ? 

Ans. gO.Uj^. 

6. If corn be bought for 
$0.75, and sold for $0.80 a 
bushel, what is gained per ceaL^ 

• Ans. S0.06f . 

* These ansjyers properly ex- 
press tlje number of cents, loss or 
gain, on the dollar. If the decinvdl 
point be taken awa^,^iey will ex- 
press the qumber of doTlais on the 
$100. 



186. If I buy tea for 75 cents a pound, how must I sell it to gain 4 
per cent ? 

150.75 at 4 per cent is. (.75x.04=) $0.03, and .754-.03=$0.78, the 
selling price. The method in this case is precisely the same ai that foi 
interest for one year, (160) If instead of gainiug, I wish to lose 4 per 
cent, the .03 must be subtracted from .75, leaving .72 for the eelhng price. 
Hence 

] 87. To know how a commodity must he sold to gain or lose 
so much per cent, Rui^e— Multiply the price it cost by the 
rate per cent, and the product added to, or subtracted from, 
this price, will be the gaining or losing price. 

QUESTIONS FOR PRACTICE. 



2. If I buy cloth for $0.75, 
bow must I sell it to gain 9i 
per cent ? Ans. $0,821^. 

3. If I buy corn for $0.80 a 
bushel, how must I sell it in 
«rder to lose 15 per cent ? 

Ans. $0.68. 



4. Bought 40 gals, of ram 
at 75 cts. a gallon, of which 10 
gallons leaked out, how must I 
sell the remainder in order to 
gain 12.| percent on the prime 
co^ f Ans. $1,125 per gal. 



188, 189. EQUATION OP PATMENTS. 
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188. A owes B 5 dolUn, due in 3 months, tod 10 dollars, due in 9 
moaibs, but wishes to paj the whole at once ; in what time ought he to 
pay it ? 

$5, due in 3 inoQths=51, due in 15 monthi, and $10, doe in 9 months 
«^1, due in 90 months ; then (5+10=) $15, due $b in 3 months, and 
10 in 9 months=$l due in (15^-90=) 105 months. Henre A might 

keep gl, 105 months, or gl5yj^ of 105 mo. or ^«7mow 

This method of considering the subject supposes that there is jB«it as 
much gained by keeping a debt a certain time after it is due, as is lost by 
pacing it 'an equal length of time before it is due. But this is not ex> 
acily true; for by keeping a debt unpaid after it is due, we gain the 
interest of h for that time ; but by paying it before it is due, we lose only 
the discount which has been shown to be somewhat less than the interest, 
(181). The fc^lowing rule, founded on the analysis of the first examplp, 
will however be suffieiently correct fos practieal purposes* 

189. KuLS. — Multiply each of the payments by the time ia 
which it is due, and dhride the sum of the products by the sum 
of the payments ; the quotient wlli be the equated time of pay- 
ment. 

QUESTlONa-MR PRACTICE. 



2. A owes B $380, to be paid 
$100 in 6 months, $120 in 7 
months, and $160 in 10 months, 
what is the equated time for 
the payment of the debt ? 

Ans. 8 months. 

3. A owes B $750, to be 
paid as follows, viz. $500 in 2 
months, $150 in 3 months, and 
$100 in 4} months ; what is 
the equated time to pay the 
whole ? 

Ans. 2^4^=2/-^ too. 



4. B owes C $190. to b« 
paid aa follows, viz. $50 in 6 
months, $60 in 7 months, and 
$80 in 10 months; what is the 
equated time to pay the whole? 
Ans. 8 months. 

5* C owes D a certain sum 
of money, which is to be paid 
J in 2 months, | in 4 months, 
and the remainder in 10 mc. 
what is the equated tiiue to 
pay the whole ? Ads. 4 mo. 



IKtlSCELLANEOtrs. 



1. What is the interest of 
$223.14 for 5 years, at 6 per 
cent ? Ans. $66,942. 

2. What is- the amount of 
12i cents, for 500 years, at 6 
percent? Ans. $3.87 J. 

3. What is the compound in- 

^ 12 *^ 



terest of $125 for 2 years, at 
6 per cent ? 

' 4. What is the amount of 
$760.50 for 4 years, at 4 per 
cent, compound interest ? 

5. What is the amount of 
$666 for 2 years.at 9 per ceftt 
compound interest ? 
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REVIEW. 



lS-9. 



6. What is the present worth 
of 426 dollars payable in 4 
years and 12 da. at 5 per cent ? 

Ans. $354,489. 

7. What is the present worth 
of 960 dollars, payable as fol- 
lows, viz. J in 3 months, ^ in 
6 months, and the rest in 9 
months, discount to be made 
at 6 per cent ? Ans. $936.70. 

8. A boys a quantity of rice 
for $179.56 ; for what must he 
sell it to gain 1 1 per cent ? 

Ans. $199,311. 



9. Supposing a note for 317 
dollars and 19 cts. to be dated 
July 12, 1822, payable Sept. 
18, 1826, upon which were the 
following* endorsements, viz. 
Oct. 17, 1822 $61.10 
March 20, 1823 73.61 
Jan. 1, 1825 84. 

what was due when the time 
of payment arrived ? 

By meth. 1.(170) ^139.655) 
meih. ir. |l44 363>Ans. 

metii. HI. ^139.653 S 



NoTB. — It will be observed that the result obtained by the second me- 
thod differs very materially from the otiiera. But that result is evidently 
erroneous and unjust; for the debtor, being under no obligation to make 
payments before the time specified in the note, he might have Jet out 
these payments upon interest till that time, and then the amount of these 
taken from the amount of the principal, would leave the balance justly 
due, and which would be the same as that, found by method III. uence 
in cgmputing interest on note^. bonditri&c. the conditions of the contract 
should always be taken into consideration. The second method is appli- 
cable to notes which are payable on demand, especially after a demand 
of payment has been made, and also to other Ctfutracts after the specified 
time of payment is past. 



REVIEW. 



1. What is meant by the term, 
jper cent ? — by per annum ? 

2. What is meant by Interest ? — 
by the principal ?— by the rate per 
cent i*— ^by the amount ? 

3. Of how many kinds is Interest? 

4. How is the rate per cent ex- 
pressed P What do decimals in the 
rate below hundreds express f Is 
rate esiabli''hed by law ? What is 
it io New-England ? in New-York? 

5. What is Simple Interest? 

6. How would you find the Inte- 
rest on any sum-ibr one year ? For 
more years than one ? Repeat the 
rule for the first method. 

7. How would you proceed, if 
the principal were in English Mo- 
ney ? 

8. If interest be allowed at^l^ 
per cent, what would be the moalb- I 



ly rate ? How then would you cast 
the interest on a given sum for a 
given time at 12 per cent ? 

9. What part of 12 per cent is 6 
per cent ? What then would be the 
monthly rate at 6 per cent ? 

10. What is the second method 
of casting interest at 6 per cent r 
VVhat is done with the odd days, if 
any, less than 6 ? Having found by 
this method the interest at 6 per 
cent, how may it be found for any 
other per cent? What is the rule 
which is to be observed in all cases 
for pointing ?(122) 

11. The time, rale, and amount 
being given, how would find the 
principal ? 

12. The time, rate, and interest 
being given, how would you find 
the principal ? 
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13. The principal, interest, and 
time being, given, bow would you 
find the rate ? 

14. The principal, rate, and inte- 
rest beinp given, how would you 
find the time f 

Note. — The pupils should he 
required to show the reason qf these 
general rules, by the analysis of 
examples. 

15. Whatis Comffiisflion .^ Insu- 
rance ? Premium? A Policy? What 
tum should the policy always cover? 

16. What is the rule for commis- 
sion and insurance ? Does it diiTer 
from that for casting interest for 
one year ? 

17. Is there a uniform method of 
^computing interest on notes and 

bonds ? 

18. What is the first metiiod giv- 
en ? Is it correct ? Why not ? 

19. What is the second method ? 



What does this method suppose f 
Is it correct ? Does it differ widely 
from the truth ? Where is this me- 
tiiod established ? 

3'). What U the third method? 
Where is intereiit allowed upon 
these principles ? What is the first 
lule founded upon it?— the secosd 
rule ? 

21. What is Compound Interest ? 
— the rule ? 

22. What is Discoiv.it ? Does it 
diflfer from Interest ? Which is most 
at the same rate per cent ? How 
would you find the present worth of 
a sum due some time hence ? — how 
the discount? « 

23. What is Loss and Gain ? 
How would you proceed to find 
what is lo:it or gained per cent ? 
How would you find how a com- 
modity must be sold to gain or lose 
so much per cent ? 



SECTION VI. 

Droportfon. 



ANALYSIS. 
190. 1. If 4 lemons coit 12 cents, how many eents will Siemens 

€09tf 

Dividing 12 cents, the price, by 4, the number of lemons we find that 1 
lemon >^08t 3 cents, (10, 134) and muliipiying 3 cents by 6, the-number tff 
which we wish to find the price, we have 18 cents for the price of 6 lemons. 
(8, 136.) 

2. If a person travel 3 mites in 2 hours, how far will he travel in 11 
hours, going all the time at the same rate ? 

The distance travelled in 1 hour, will be found bj di- 
viding 3 by S=f, and the distance travelled in 11 hours 
will be 11 time8=f =^=16.5 miles, the answer. 

191. Ail questions similar to the above may b'e solved in the same 
way; but without finding the price of a single lemon, or the time of trav- 
elling 1 mile, it must be obvious that if the second quantity of lemons 
were double the first quantity, the price of the second quantity would also 
be double the pi ice of the first, if triple, the price would be triple, if one 
half, the price would be one half, and. generally, the prices would have 
the same relation to each other that the quantities had. In like manner 
it must be evident, that the distances passed over by a uniform motion 
would have the same relation to one another, that the tinei bate ift 
which they are respecUrel/ pasMd over. 
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192. The relation of one quantity, or nomber, to another, is called 
the roHo. (24.) In the first example, the ratio of the quantities is as 4 to 
6, or |.=1>5, and the ratio of the prices, as 13 to 18, or X|.:sl.5 ; and in 

the second, the ratio of the times is as 2 to 11, or \^^5.%, and the ratfo 
of the distances, as 3 to 16.5, or il.. 3=5.5. Thus we see that the ratio 

of one number to another Is expressed by the quotient, which arises from 
the division of one by the other, and that, in the preceding examples, the 
ratio of 4 to 6 is just equal (o the ratio of 12 to 18, and the ratio of 2 to 
J1 equal to the ratio of 3 to 16.5. The combination of two equal ratios 
as of 4 to 6, and 12 to 18, is called a proportion, and is usually denoted 
by four colons, thus, 4 : 6 : : 12 : 18, which is read, 4is toS as l2Uto 18. 

193. The first term of a relation is called the antecedent and the 
second, the consequent ; and as in every proportion there are two rela- 
tions, there are always two antecedents and two consequents. In the 
proportion 4 : 6 : : 1^ : 18, the antecedents are 4 and 12, and the conse- 
quents are 6 and 18. And since the ratio of 3 to 6 is equal to that of li 
to 18, (192) the two fracCions & and -fl- are also equals and these, 
being reduced to a common denominator, their numerators must be equal. 
Now if we multiply the terms of j. by 12, the denominator of the other 
fraction, the product is J|, ^30^ jjx. 6.) and if wi multiply the terms 
of ^1 by 4. the denominator of the first fraction, the product is also |.|. 
By examining the above operations it will be seen that the first nume- 
rator, 72, is the product of the first consequent and the second antecedent, 
or the two middle or mean terms, and the second numerator, 72, is the 
product of the first antecedent and secohd consequent, or of the two 
extreme terms. Hence we discover that if four numbers are propor- 
tional, the product of the first and fourth equals the product of the second 
and third, or in other words, that the product of the means is equal to tht 
product of the extremes, 

194. In the proportion, 4 : 6 : : 12 : 18, the order of the terms may 
be altered without destroying the proportion, provided they be so place'l. 
that the product of the means shall be equal to that of the extremes. It 
may stand, 4 : 12 : : 6 : 18, or 18 : 12 : : 6 : 4, or 18 : 6 : : |2 : 4, or 6 : 4 
:: 18 : 12.or6 : 18 : : 4 : l2,or 12 : 4 :: 18 : 6, or 12 : 18 :: 4 : 6. Py com- 
paring the second arrangement with question first, it will be seen that the 
ratio of the first number of lemons to their price is the same as that of the 
second number to their price, and this must be obvious from what was 
said in article 191. 

195. Since, in every proportion, the product of the means is equal to 
the product of the extremes, one of these products may be taken for the 
mher. Now if we divide the product of th^ means by one of the means, 
the quotient IS evidently the other means, consequently if we divide the 

Ctht fm^'rtlnr/.-^ g^otten^'i/A^ Other mean, 

Jor the same reason, if we divide the product of the means bu one ex- 
treme, the qwhent %s the other extreme, Henee if we have three terms 
of a proportion given, the other term may readily be found. Take the 
first example. IVe have shown, (192) that 4 lemons are to 6 lemons as 
12 cents are to the cost of 6 lemons, or 18 cents, and also (194) that 4 
lemons arc to 12 cents as 6 lemons to their cost, or 18 cents. Now of the 
above proportion we have given by the question only three terms, and the 
fourth IS required to be found. Denoting the unknown term by the letter 
«, the proportion would stand— ' ^ 

lem. lem. cts. cts. leiii. ctn. Jem. cts. 

4 :.6 :.:. U : «. Of 4 : 12 :.: 6 ; x. 
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Now, liiice the product of the extremes ii equftl to that of the meant, 4 
tlmei X equals 6 times 12, or, according to the second arrangement, 12 
fknes 6. HeAce, if 12 times 6, or 72, be divided by 4, the first extreme^ 
jM\e quotient/18, is evidently the other elLtreme, or the value of «. 

196. 3* If 4 men can do a piece of work in 6 days, in how many days 
ean 8 men do it ? 

By analyzing the example, we find that 4 men 6 dayisal man 24 days, 
and 1 man 24 days=8 men 3 days. 8 then is the answer. Moreover it 
H obvious, that if 4 men ean do a piece of work in 6 days, twice the num- 
ber or men will do it in half the time, or 3 days ; andgeoeraily the greater 
the numlier of men, the less the time, and the reverse; and also, the 
the longer the time, the less the number of men, and the reverse. In the 
above example, the ratio of the men, 4 to 8as2, but the ratio of the times, 
6 to 3=3B^. Now if we invert the first ratio, it becomes, 8 to 4=j ; and 
we have two equal ratios, and consequently a proportion : i. c. 8 : 4 : : 6 
. : 3, or 8 : 6 : : 4 : 3. By the question the proportion would stand, 8 : 6 
: : 4 : » ; then 8x==4xo, and x=sZ^s=?$ Ans. Where mon requires lest 

or hts requires morCj that is, when bne of the ratios is inverted, as ex- 
plained in tliis article, it is denominated invent proportiom otherwise it 
is called direct proportion. 

107. When three terms of a proportion are given, the operation by 
which the fourth is found, is called the Single Rule of Three. All q'uet>- 
tions, which can be solved by the single rule of three, must contain three 
given numbers, two of which are of ilie same kind, and the other of the 
kind of the required answer; and from an examination of the preceding 
analysis, It will be seen that the given number, which is of the same 
kind as the answer, may always be one of the means in the proportion \ 
and, since the proportion is not altered hy changing the places of the 
means, (195) it may always be regarded as the first mean, or the 
middle one of the three given twms. Now if the conditions of the ques- 
tion require the answer to he greater than the given number of the »anie 
kind, or first mean, the other mean must obviously be greater than the 
first extreme ; hnt if the answer be required to be less, the second mean 
must be Jess than the first extreme. Hence we have the following general 

RULE. * 

198. Write down the given number, which is of the same 
kind as the answer, or number sought, for the second term. 
Consider whether the answer ought to be greater, or less, than 
this number ; and if greater, write the greater of the other two 
given numbers for the third term, and the less for the first 
term ; but if less, write the least of the other two given nuni- 
bers for the third term, and the greater for the first. Multiply 
the second and third terms together, and divide the product by 
the iirst) the quotient will be the answer. 

Note. — Before stating the question, the first and third terms must be 
reduced to the s.r.ae denomination, if they are not already so, and the 
middle term to the lowest denomination mentioned in it. The answer 
will be in the same denomination as the second term, and may be brought 
to a higher by reduction, if necessary. 
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PROPORTION. 
QUESTIONS FOR PRACTICE. 



198. 



4. If 15 butheU of corn cost 
$7.50, what will 25 bashels 
cost ? 

bu. $ cts. bu. 

15 : 7.50 : : 25 

25 



3750 
1500 



$ cts. 
15(187.50(12.50 Ans. 

By analysis.—lf 15 bushels of 
corn cost $l.bO, one bushei will 
c.Mt ($7.50^x15=) $0.50, and if 
<>ne bushel cosi $0.50, 25 bushels 
will .cost ($0.50x25=) $W.50. 
The pupil should be required to 
Rolvic the following questions by a- 
Dii lysis as well ns by the rule of 
three. 



5. 



If $7.50 buy 15 bushels 
t)f corn, what will $12.50 buy? 
$ cts, bu. $cts. 
7.50 : 15 : : 12.50 

15 



6250 
1250 



bu. 

7.50) 187.50 (25 Ans. 

This is the reverse of the prece- 

nljng exam])le, and therefore proves 

ir. 

6. If a family of 12 persons 
itpend 5 bushels of wheat in 4 
\reelt8, how much will last them 
a year, allowing- 52 weeks to 
a year ? 

w. b«. w. 

4 : 5' : : 52 Ans. 65 bush. 

7. If 9lb. of sugar 68. what 

will 251b. cost ? Ans. 16s. 8d. 

When there in a remainder after 
dividing the product of the second 
and third terms by the first, reduce 
it to the next lower denomination, 
and divide as before. 



8. If 81b. 4oz. of tobacco cost 
58. 6d. what will 24lb. 12oz. 
cost ? 



D). 07.. 



s. d. 



lb. oz. 



132 ) 26136 ( I98d.= 
16s. 6d. Ans. 
Here the several terms must be 
reduced to the lowest denomina- 
tions mentioned, before stating the 
question. 

'9. If 8 acres produce 176 
bushels of wheat, what will 34 
acres produce ? 

Ans. 748 bushels. 

10. A borrowed of B 250 
dollars for 7 months ; after- 
wards B borrowed of A 300 
dollars ; how long- must he 
keep it to balance the former 
faror ? Ans. 5mo. 25d. 

11. A goldsmith sold a tank- 
ard weighing 39oz. lopwt. for 
£10 12s. what was it per oz. ? 
oz. pwi. £ 

3915: 10 12:: lAn8.5s.4d. 

^ 12. If the interest of $100 

for 1 year be 6 dolls, what will 

be the interest of 336 dollars 

for the same time ? 

$ $ $ 
100 : 6 : : 336 Ans. $20.16. 



8 4 
16 


5 6 
12 


24 12 

16 


132oz 


. 66d. 


156 
24 


02. 

122 : 


d. oz. 
m : : 396 
66 


396oz. 




2376 
2376 





r 



m. 
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13. If 100 men can do a 
piece ef irork in 12 days, how 
many men can do the same in 
3 days ? Ans. 400 men. 

14. If 100 dollars gain 6 dol- 
lars in one year, in what time 
will a sum of money double at 
that rate, simple interest ? 

6 : 1 : : 100 Ans. I6f yrs. 

15. If $100 gain $6 in 12 
months, in how many months 
will a sum of money double at 
that rate, simple intereat ? 

$ mo. $ 
! : 100 



mo. 
6:12 



Ans. 200mo. 



16. If $100 gain 6 dollars in 
d65 days, in how many days 
will a sum of money double at 
that rate, simple interest ? 

Ans. 600S| days. 

17. A owes B £296 17s. but 
becoming a bankrupt, can pay 
only 7s. 6d. on the pound; 
how much will B receive i 

Ans. £111 6b. 4d. 2qrs. 

16. If 1 dozen of eggs cost 
104 cents, what will 250 eggs 
cost ? Ans. $2,187. 

19. If a penny loaf weigh 
9oz. when wheat is 6s. 3d. per 
bushel, what ought it to weigh 
when wheat is 8s. 2id. per 
bnshel ? Ans. 602. ]3drs. 

20. Howmany yards of flaiv. 
nel 5qTS. wide, will line 20 
yards of cloth 3qrs. wide ? 

Ana. 12 yards. 

21. If a pei^on at the equator 
be carried by the diurnal mo- 
tion qf the earth, 25000 miles 
in 24 hours, how far is he car- 
ried in a minute .' 

Ans. 17^ miles. 



22. If a stair4ft. 6in. in iengb. 
oast a shadow 6 feet, what is 
the height of a tree whose sha- 
dow measures 108 feet ? 

Ans. 81 feet. 

23. If the earth rerolTe on 
ito axis 966 times in 365 days, 
in what time does it perform 1 ' 
revolution ? 

rev. ds. ' rev. 
966 : 365 :: 1 
Ans. 23h. 56m. 4s. nearly.* 

24. Bought 4 bales of cloth, 
each containing 6 pieces, and 
each piece containing 27 yds. 
at £16 4s. per piece ; what is 
the value of the whole, and 
the price per yard.' 

Ans. £388 168. and 12s. per 
jrard. 

25. Ifahogriieadofrnmcost 
$75.60, how much water must 
be added to it to reduce the 
price to 1 dollar per gallon ? 

Ans. 12f gaL 

26. If a board be 9 inches 
wide, bow much in length will 
make a square foot ? 

Ans. 16in. 

27. How many yards of pa- 
per 3 quarters of a yard wide, 
will paper a room that is 24 
yards round, and 4 yds. high } 

Ans. 128 yards. 

28. If a man spend 75 cents 
per day, what does he spend 
per annum ? Ans. $273.75. 

29. A garrison of 500 men 
has provisions for 6 months; 
how many must depart that 
there may be provisions for 
those who remain, 8 months ? 

Ans. 125. 

* Tbii if callsd a sideral dsj. 
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30. The salary of the Presi- 
dent of the United States is 
$25000 a year ; what is that 
per day ? Ans. $68.49a 

31. If afield will feed 6 cows 
91 days, bow long will it feed 
21 oows ? Ads. 26 days. 

32. A lends B 66 dollars for 
1 year ; how much ong^ht B to 
lend A for 7 months, to bal- 
ance the fayor ? 

Am. $113,142. 

33. At $1.25 per week, how 
many weeks' board can I have 
for 100 dolls.? Ans. 80 weeks. 

34. If my watch and scjal be 
worth 48 dollars, and my watch 
be worth 5 times as much as 
my seal, what is the value of 
the watch ? Ans. $40. 

6 : 48 ; ; 5 

35. A cistern containing^ 
230 gallons, has 2 pipes ; by 
one it receives 50 gallons per 
hour, and by the other dischar- 
ges 35 gallons per hour; in 
what time will it be filled? 
Ans. 15h. 20m. 

36. What will 39 weeks' 
board come to at $1.17 per 
week? Ans. $45.63. 

37. If 40 rods in length and 
4 in breadth make 1 acre, how 
many rods in breadth, that is 
16 rods long, will make 1 acre ? 

Ans. 10 rods. 

38. How many men must be 
employed to finish in 9 days, i 
frhat 15 would do in 30 days ? ' 

Ans. 50 men. 



39. The earth is d&P in 
circumference, and revolves 
on its axis in 24 hours ; how 
far does a place move in one 
minute in lat 44S a degree in 
that latitude being abont 50 
miles ? Ans. 12} miles, 

b. m. deg. m. m. 
24X60:360X50::! 

40. If the earth perform its 
diurnal revolution in 24 hours, 
in what time does a place on 
its surface move through one 
degree ? Ans. 4 minutes, 

360® : 24 : : 1<^ 

41. There is a cistern which 
has a pipe that will empty it 
in 6 hours; how many such 
pipes will be required to empty 
it in 20 minutes ? 

Ans. 18 pipes. 

42. What is the valne of 
642 dollars against an estate 
which can pay only 69 cents 
on the dollar ? Ans. $442.98. 

43. If 6352 stones of 3 feet 
long complete a certain quan- 
tity of walling; how many 
stones of 2 feet long will raise 
a like quantity ? Aos. 9528. 

44. Suppose 450 men hare 
provisions for 5 months, how 
many must depart, that the 
provisions may serve those 
who remain 9 months ? 

Ans. 200 men. 

45. A person's annual in-* 
come being £146, bow maol) 
is that per day ? Ans. QSr 



IJ9.aOO,a01. COMPOUND PROPORTION. ISS 

& eomnotttitr ^V0povtion. 

ANALYSIS. 

.109. 1. If a person can trayel 96 miles in 4 days, when the days are 
9 hoars Jong, bow far can he travel in 2 days, when the days are 12 hoars 
long ? 

I. If a person can travel 96 miles in 4 days, be can travel (96- : 4^ ) 24 
miles in 1 day, and, if be can (ravel 24 io a ilav, which is 8 hours long« 
he can travel (24-t83=:) 3 miles in 1 hour, and if he can travel 3 miles io 
an hour.he can travel, when the days are 12 hours lone, (12 ^<3sb) 36 miles 
in 1 day, or (36 h 2 ss=j 72 miles in 2 days, which is (be answer. 

II. It must be evident that the distances travelled by a person coim ait 
the time at the save rate will be in proportion'to the tiroes in which tb«y 
are travelled. In this irase, 4 days, which are 8 hours long, are equal to 
(8 m 4^) 32 hours, and 2d. 12 hours long equal (12x2=) 24h. and hence 
we have this proportion, 32h. : : 96ro. : : 24h. ; «, or the distance travel- 
led in the 2 days, which we find to be 72 miles as before. 

HI. It will be obvious, in the above question, that the distance travell- 
ed, depends upon two circnm»tanrcs, viz. the nwnbir of dayg and the 
Ungth^the days. Now, ftupjiosiog the days had all t>een of the same 
length, we Should have had this proportion, viz. 4d. : 96m. : : 2d. : «^ or 
the distance (ravelled in 2 days ; or, supposing the number of days had 
been the same in both cases, the proportion would stand. 8b. : 96m. : : 
1.2h. : «, or the distance travelled, when the days are 12 hours long. 
Uniting these proportions together, we hays 

8b'| -^"--^ ill '-'* 
by which it appears that 96 is to be multiplied by 2 and 12, or (2 k 12=) 
24, and divided by 4 and 8, or (4x8=) 32, which is the same as the 
second method of solving the question. 

900* 2. If 12 men can make 9 rods offence in 6 days, when the days 
are 10 hours long, how many men will be required to make 18 rods of 
ftneein 4 days, when the days ace 8 hours long ? 

lin this question, the number of days and their length being supposed t» 
be the same in both cases, we should have this proportion, 9rds. : 12 men 
: : 18 : », or the number of men required io build the 18 rods— supposing 
the number of rods to be the same in both cases, and the days to be of 
equal length, we should have this proportion. 4d. t 12 men : : 6d. « «, or the 
number required to build (he fence in 4 days, and supposing the number 
of rods and also the number of days to be the same in both rases, we 
should have this proportion, 8 hottr« : 12 men : : lOh. : «, or the number 
required* when the days are 8 hours long. These three proportions com^ 
■bined, we have 

9rds.> ^.^ 18rd8.J 

4d- / : i« '•• 6rds.> : «, 

8h. ) ^* lOh. S 

by which it appears that 9 K 4 x 8 : 12 : : 18 m 6 m 10 * 9. and mttltiplying 
the prodnct, the third terms bv the second, and dividing by the product of 
the first tenns, we find the value of « to te 45 men, whieo is the answer. 

DOUBLE RULE OP THREE. 

901. A praportioD, which it formed hy the combinatioK of 
Xwo, or tftort, eimple proportiont, i« ia the preceding' ex^jDOk" 

J3 
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pies, is can04 a Compovnd Proportibn. The rule by wbich 
the fourth term of a compound proportion is found, is called 
the Double Rule of Thrtey and .may be understood from the 
preceding analysis... 

RULE. 

909. Make that number, which is of the same kind as the 
required answer, the second terin. Take any two of the re- 
maining terms which are of the same kind, and place one for a 
iQrst, and the other for a third teiih, as directed in the Single 
Rule of Three, (1*98): then take any other two of the same 
kind, and plate them in the same way, and so on fill all are 
used. Multiply the product of the third terms by the second 
tej-m, and divide the result by the product of the first terms; 
the quotient will be the required answer. 

QUESTIONS FOR PRACTICE. 



'3. If 120 bushels of oats will 
8ervevi4 horses 56 days, how 
many days will 94 bushels 
serve 6 horses 1 

Ans. lO^^ff flays. 

4. If $100 gain Odolls. inl2 
months, what will be the inte- 
rest of $350 for 2 years and 7 
months ? 

2y. 7mo.=?=31mo. 
■J? $ 

100 : 6 : : 350 

12: :; 31 

Ans. $54-25. 

5. If a sum of money at 6 
percent, simple interest, dou- 
ble in 2G0 months, what will 
be the interest of $800 for 8 
months ? 

$ $ 

100 ; 100 : : 300 

200 : : : 8 

Ans. $12. 

6. If the transportation of 
20cwt. 37 miles cost 16 dolls, 
what will the transportation 
of 12cwt 50 miles cost ? 

Ans. $12,972. 



7. If the interest of 45 dolls, 
for 6 months be $180, what is 
the rate per annum? 

Aus. 8 per cent. 

8. If 8 men spend 48 dolls, 
in 24 weeks, how much will 
40 men. spend in 48 weeks at 
the same rate ? Ans. $480. 

9. If the freight of 5 tierces 
of salt, each weighing 5'j cwt. 
80 miles, cost $80, what will 
be the freight of 75 sacks of 
salt, each weighing 2j cwt. 
150 miles ? 

Ans. gS22.159^^ 

10. A man lent $350 to re- 
ceive interest, and when it 
had continued 9 months, he 
received principal and inter- 
est together, .$360.50; at what 
rate per cent did he lend his 
money ? Ans. 4 per cent« 

11. With how many pounds 
sterling could I gain £5 per 
annum, if with £450 I gain in 
16 months, £30?* . 

Ans. £J00. 



ANALYSIS. 

203. t. Ttvo men, A und B, tiHde in company ; A puts in $IWI, and 
B ^UO; and they gain $30. What is each man's rhaie af the gain ? 

Each man's gain must evidenily have the same reliitionto the whole 

fain, that the money which ho puts in, has to tlie whtile amount put in. 
n other words, the wiiole amount put in, wilt he to the whole gain at 
•acb man*i share ol the amount put in, is lo his sha^e of the gain, i. e. 

f 300 . ^30 : : | J^OO \ '' ] f'iO B's share. { ^"•- 

204. 2. A and R hired a pasture for 12 dollars; A pot in 3 cows lor 
S week?, and U put in 4 cows fur 9 weeks; what part of the rent ought 
each to pay ? 

Three cows 8 weeks nre equal to 1 row (3HRs=) 24 weeks, and 4 cows 
9 weeks are equal to 1 cow (4>4 9=:) 36 weeks ; tiieir sliarrs. then, of the 
pasturage are 24 weeks and 3G wee\s, eiiuai to 60 week** pa!>turnge. 
Then as the m hole pi*^lurage is to tlie wlioiii rent, so is each man*s share 
of the pasturage to his share of the r 'ni ; ih:it is, 

on . ot<i 13><H=24w. : 5-1.80 A's share. ) *„_ 
60 w. : ^12 : : J 4 ^9^3^^.. , g^.^O b's share. J ^'"' 

To prove the porrectne««s of the %vork, we add together the^ shares, atid 
find thein to amount tu (4.804-7.20=) $12. the whole rent.(34) 

DEFINITIONS. 

205. Money, or property empio} ed in trade, is caHed axpUaly 
or stock, — gain to be divided, the dividend Pellovnhip is a gcti- 
eral rule, by which merchants, or others, trading- in company 
with a joint stocky cotnptite each person's particular share of 
the gain or loss. 

ROLE. 

206. When the stocks are employed for equal limes^ say ; As 
(be whole stock : is to the whole gain or loss :: so is each man's 
share of the stock : to his stiare of the gain or loss.(20d.) I^ken 
ihe times are unequal^ multiply each man's stock by the time 
of its continuance in trade; then »ay, As the sum of the pvo* 
ducts : is to the whole gain, or loss : : so is each man's product : 
to his share of the gain, or loss.(204 ) ^ 

QUESTIONS FOR PRACTICK. 



3. A and B made a joint 
stock of $500, of which A put 
in $350, and B #150, they 



4. Three persons make a 
joint stock, of which each putt 
in an equal share; A contin* 



fain $75; what is eadi man's I ues his stock in trade 4 mo* 
share of the gain ? | B his 6 months, and C his 10 

months, and they gained $480; 
what was each man's share ? 
$06 A's. ) 
144 B's. } Ab8. 
240 C's. S 



$A $ Ans. 

wi.^K.. ) 350 : 52.50 A's. 
^"^•^^•- J 150 : 2-2.50 C's. 

75.00 pr'f. 
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Ans. 



5* A, B and C companied ; 
A pat in £480, B £680, C 
£840, and they gaioe4£101(fe 
what is each man^s share ? 

£ ». 

d43 8 A*8. ) 
d43 8 B's. > Ans. 
434 4 q's. } 

& Divide $160 amongr 4 
men, bo that their shares shall 
be as 1, 3) 3, and 4. 

16 

32 

|48 

64 

160 proof. 

7. A person dyings, bequea- 
thed bis estate to his 3 sons ; 
to the eldest he gkve $560, to 
the next, $500, and to the 
other $450; bat when his 
debts were paid, there were 
9950 left; what was each 
son's share? 

$352,317+ 1st ) 
314.569+ 2d } Ans. 
283.112+ 3d) 

8. Two merchants entered 
into partnership for 18 mo. 
A at first put in £100» and at 
the end of 8 months put in 
£50 more ; B at first pat in 
£275,H»nd at the end of four 
months, took out £70; at the 



end of the 18 months they had 
g^aioed £263; what is eaeh 
man's share ? 

166 10 5^ B's. J '^"•* 

gg263 cTo 

9. Three men hire a pas- 
tare for $100; A pats in 40 
oxen for 20 davs, B 30 oxen 
for 40 days, and C 50 oxen for 
10 days ; how much must each 
man pay ? 

$32 A*s. ) 
48 B's. J Ans. 
20 C's. ) 

$100 proof. 

10. Three farmers hired a 
pasture for,$60.50. A put in 
5 cows for 4J months, B put 
in 8 for 5 months, and C put 
in 9 for 6} months ; bow much 
must each pay of the rent ? 

$11.25 A's. ) 
20.00 B^s. > Ans. 
29.25 C's. ) 

$60.50 proof. 

1 1. D and E compaDied ; 
D ^ut in S125, and took 
out -^ of the gain ; what 
did £ pat in ? 

Ans. 2375. 



Q. ^Ufflatfon. 



ANALYSIS. 

207. 1. Lf I mix 6 quarts of currants, which are worth S cents a quart, 
with 2 quarts worth 12 cents a qa'ait, what will a quart of the mixture be 
worth ?(0O) 

Six quarts at 8. cents are worth (Sx&ss) 48 cents, and 2 quarts at 12 
cents are worth (12x9=:) 24 cents, then 4S+24s=72 cents, the worth of 
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the whole mixture, and 72-: 8 (=6+2, the whole mixture) =*9 cenli, the 
worth of 1 quart of the luixtuip. W.htn the pr(c% and quontitUt of the 
tiroples are given, aixt it is rf>r|uiiefl to fiud the pi ice of •« given quantity 
of the mixture, as in the preceding example, it it called 

ALLIGATION MEDIAL. 

RULE. 

208. Multiply each quantity by its price, and divide the torn 
of the products by the sum of the quaotities, tbe qaotieat will 
be the rate of the compound required. 

QUESTIOiNS FOR PRACTICE. 



2. If I mix 8 buahels of 
wheat at $1.20 per bushel, 12 
bushels of r> e. at 60 cents, and 
10 busliels of corn at 50 cents, 
together ; what is a bushel of 
the mixture worth ? 

60 50 8 
]2 .10 12 

— 10 

7.20 5.00 — 

30 sum of 
the quan- 
tities. 
21.80 sum of prod. 

Then 30)21.80(72 J per btish. 

A us. 

3. A nerchant mixed 6 gal- 




lons of wine at 49. lOd. a gal- 
lon, with 12 gfallons at 5s. 6. 
and 8 at 68. 3^d. a g^lon; 
what is a gallon of the mixiure 
worth } Ads. 5s. 7d. 

4. If 51b of tea at 6). per lb. 
8lb. at 5s. and 4ib. at 4s. 6d. 
be mixed together, what is a 
pound of the mixture worth? 

Alls. 5s. ^^d. 

5. A goldsjnith melted to- 
gether 10 oz. of gold 20 carats 
fine, 8 oz. 22 carats fine, and 
1 lb. 8 oz. 21 carats fine ; what 
is the fineness of the mixture? 

Ans. 20|f carats fine. 



ALLIGATION ALTERNATE. 

200. When the prices of the simples and also the price, or rate of the 
mixture, are given, the method of finding the proportion, or quantities of 
the several simple*, is called /Alligation JiUernate. 

1. A per))On ha!> tea worth 40 cents a pound, which he wishes to mix 
with tea worth (K) cents a ponnd, in such manner that the mixture shall 
be worth 50 cents a pound; in wiiat proportion must it be mixed? AnS; 
Equal quantities of each ; for the price of one kind exceeds the mean just 
as much a^ the price of the other fails short of it, tbe difference between 
tbe given r^tte and the mean being 5 in each case. 

2. In what proportion must I mix currants worth 9 cents a potmd, with 
currants worth 12 cents a pound, in order that the mixture may b« worth 
10 cents a pound? Here a pound at 9 cents falls one cent short of the 
mean, and a pound at 12 cents exceeds the meap 2 cents ; hence 2 lb. %l 
9ct8. will fall short of the mean by the same qtiantity that one lb. at 12 
cents exceeds it ; we must therefore take twice as many of tbe 9 cent enr- 
lanfs as we do of those worth 12 cents, in order that the msxtore may be 
worth 10 cents, 

13 ♦ 



/ 
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From the above example it appears, that the less the price of anj sim- 
ple differs from that of the mixture, tlie quantity required of that simple 
to form the mixture will be proportionately greater, and the greater the 
difference the less the qu?intity ; and that the oifferences between the 
values of the simples and the given value of a mixture of those simples, 
mutually exchanged, express the relative quantities of those simples ne- 
cessary to make a mixture of the given value. Exchanging these differ- 
ences in the above example, we have in the first 5 lb. at 40 cts. with 5 lb. 
at60 cts. or equal quantities of each ; and in the second, we have 2 )b. 
at 9 cu. with 1 lb. at 12. 

RULE. 

210. Reduce the rates of all the simples to the same de- 
nomination, and write them in a column with the rate of the 
required compound at the left hand. Connect each rate which 
is Uis than the rate of the compound, with one that is greater, 
and each that is greater with one that is less. Write the dif- 
ference between each rate and that of the compound against 
the number with which it is connected. Then if only one dif- 
ference stand against any rate, it will express the relative 
quantity to be taken of that rate ; but if there be more than 
one, their sum will express the relatire quantity to be taken 
of that rate in making up the compound. 

QUESTIONS FOR PRACTICE. 

3. A farmer wishes to mix rye worth 4s. corn worth 8s- 
barley worth 2s. 6d. and oats worth 28. so that the mixture may 
be worth 2s. lOd. per bushel ; what proportion must he take of 
each sort ? 

d. bu. 

24 s — 14 oats, 

30-N I —2 bar. 
36—' I — 4 corn, 
48 • — 10 rye. 

bu. 
14 =14 

2+14=16 

4 =4 
10+ 4=14 

5. How must barley at 40 



2s. = 24d. 




2s. 6d. = 30d. 




38. -- 36d. 


34 


4s. = 48d. 


d. 


2s. 10d.=34d. 





Ans. 



34d. 




Ans. 



4. A merchant would mix 
wine^ at 148. 15s. 198. and 32s. 
a gallon, so that the mixture 
may be worth 18s. a gallon ; 
how much must he ta^e of each 
Bor\ 1 

4 gal. at 148. 
1 g^l. at 15s. 

3 gal. at 19s. 

4 gal. at 22s. 



Ans. 



cents, rye at 60 cents, and 
wheat at 80 cents a bushel, be 
mixed together, that the com- 
pound may be worth 62^ cents 
a bushel ? 

il7i bush, barley. 
Ads. } 17 i bush, rye, 

f 25 bush, wheat. 
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AlUgAtion Alternate it the revert* of Allieation Medial, and may be 
proved by it. Qaettiont under ttiit rule admit of at many different an- 
swert at there are different wayt of linking. 

211. When the vahole ampoHtwn it limited to a certain quan- 
tUy, Rule. — Find the differences by linkiDp as before ; then 
say, As the sum of the quantities or differences, thus determin- 
ed : is to the ^iven duantity : : to is each of the differences : 
to the required quantity of that rate. 

QUESTIONS FOR PRACTICE. 



6. How much water at cts. 
per gallon, must be mixed 
with brandy at $1 25 per g^al- 
Ion, BO as to fill a vessel of 80 
gallons, and that a gallon of 
the mixture may be worth $1 ? 

100 \ ^ ^ ^^ 

^^\ 1.25-^100 



gal. gal. 
125 : 80 : : 



125 

gal. gal. 

J 25 : 16 water. 
100 : 64 brandy. 



given quantity 80 

7. How much silver of 15, 
of 17, of 18, and 22 carats fine, 
must be melted together to 
form ft- composition of 40 oz. 
20 carats fine ? 
* oz. 

5 of 15 

5 of 17 

5 of 18 
25 of 22 



Ans. 



car. fine. 



8. A grocer would mix teas 
at 3s. 4d. and4s.6d. per pound, 
and would have 30 lb. of the 
mixture worth ds. 6d. per lb. 
how much of each must he 
take ? 

lb. 
i 18 at 3s. 
Ans. ^ 6 at 4s. 
( 6at4s. 6d. 

9. How many gallons of 
water worth Os. per gallon, 
mast be mixed with wine worth 
3s.- per gallon, so as to fill a 
cask of 100 gallons, and that 
a gallon of the mixture may 
be afforded at 2s. 6d. ? 
gall. 

Ana S ^^f WatCf. 

i 83 J wine. 



I 



212. When one qfthe smpUs ie limited to a certain quantHty ; 
RuLB. Fiqd the dmbrences as before ; then, As the dlifference 
standing against the given quantity : is to the given quantity 
: : so are the other dinerencesj, severally , \ to the several quan* 
tities rec|uired. 
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10. A grocer would mix teas 
at 32s. 10s. and 6s. with 20 
lb. at 4s. per lb ; how much of 
each aort must he take to 
make the composition worth 
89. per pound ? 

4 4 against the given 

6— , 12 quantity. 

10-1 |2 

n — 4 lb. 

C2: lUatCs. ) 
20: : ^2: tO at lOs. > Ans. 
M : 20 at 12s. S 



8 



11. How much wine at 5s. at 

5s. 6d. and 6s. per g^allon, 

must be mixed with 3 gallons 

at 4s. per gallon, so that the 

mixture may be worth 5s. 4d. 

per gallon ? 

gal. 

S3 at 5$. 
6 at 5s. 6d. } per gall. 
6 at 69. 



MISCELLANEOUS. 



1. A has 350 yards of cloth 
at Is. 4d. per yard, which he 
would exchange with B for 
sugar at 25s. 6d. per cwt. ; 
how much sugar will the cloth 
come to? 

350 yds. at Is. 4d.=466s. 
8d.»5600d. and 25. 6d.=306d. 
d. cwt. d. 
Then 306 : I : : 5600 

cwt. qr. lb. 
Ans, 18 I 5f nearly. 

2. A has 7 J cwt. of sugar at 
8d. per pound, for which B gaye 
him 12} cwt. of flour; what 
was the flour per pound ? 

Ans. 4|d. 

3. How much tea at Os. 4d. 
per pound, must be given in 
barter for 156 gallons of wine, 
at 12s. 3id. per gallon f 

Ans. SO lib. iS^oz. 

4. B delivered 3 hhds. of 
brandy at 68. 8d. per gallon to 
C for 126 yds. of cloth ; what 
wat th« cloth per yard? 

Aos. lOf. 



5. A has coffee which he 
barters with B at lOd. per 
pound more than it cost him, 
against tea, which stands B in 
10s. the pound, but puts it at 
128. 6d. I would know how 
much the coffee cost at first. 

Ans. 3s. 4d. 

6. A and B barter; A has 
150 gallons of brandy at $1.20 
per gal. ready money, but in 
barter, would have $1.40; B 
has linen at 60 cts. per yard, 
ready money ; how ought the 
linen to be rated in barter, 
and how many yards are eqnal 
to A's brandy ? 

Ans. barter price, 70ct8. 
and B must give A 300 yds. 

7. C has tea at 78cts. per 
lb. ready money, but in barter, 
would have 93ct8.; D hat 
shoes at 78. 6d. per pair, ready 
money ; how ought they to'be 
rated in barter, in exchange 
for tea? Ans. $1.49. 
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8. C hai candles at 6s. per 
dozeo» ready money; but in 
barter he will have 6b. 6d. per 
dozen; D has cotton at 9iL 
per lb. ready money» what 
price must li^e cotton be at in 
barter, and bow much cottbn 
mast be bartered for 100 do- 
zed of candles ? 

Ans. the cotton 0|d« per lb. 
in barter, and 7cwt. Oqrs. 161b. 
of cotton mast be given for 
100 doz. of candles. 

NoTS.— Tbe exchauge of one 
oomauKiity for sttotber, it called 
Barltr, 

9. If 6 men baild a wall 20 
feet long, 6 feet high, and 4 
feet thick, in 33 days ; in what 
time will 12 men build a wall 
100 feet long, 4 feet high, and 
3 feet thick ? Ans. 40 daya. 

10. If a^amily of 8 persons 
in 24 months spend $480 ; how 
much would they spend in 8 
months, if their nnmber were 
doubled ? Ans. t^. 

11. Three men hire a pas- 



ture for $48 ; A puU in 80 
sheep for 4 months, B 60 sheep 
for 2 months, and C 72 sheep 
for 5 m githi^ ifhst share of 
the re«e»!NiiU)h to pay f 
^TI$19.20) 

B 7.20 > Ans. 

C 21.60 ) 

12. If I have a mass of pure 
goki» a mass of pure copper, 
and a maas^whichis a mizture 
of gold and eopper,each weigh- 
ing 10 lb. and by immersing 
them in water, find the quan- 
tities displaced by each to be 
8 by the copper, 7 by the mix- 
ture, and 5 by the gold ; what 
part of the mixture is gold, 
and what part copper > 

"">"\'\?i^r- 

This ii the celebrated problem of 
Archimedes, bj which he detected 
the fraud of the artist employed by 
Hifcro, king of Syracu«e, to make 
him a crown of pure (old. (21 1 ) 



And 



ASSESSMENT OP TAXES. 



1. Supposing the Legisla- 
ture should grant a tax of 
$35000 to be assessed on the 
inrentory of all the rateable 
property in the State, which 
amounts to $9000000, what 
part of it must a town pay, the 
inventory of which is $24600 ? 
$ inv. $ tax. $ inv. $ 
3000000 : 35000 : : 24600 : 2&7 

Ans. 



2. A certain school, con- 
sisting of 60 scholars, is sup- 
ported on the polls of the scbu- 
lars, and the quarterly ex- 
pense of the whole school is 
$75 ; what is that on the scho> 
lar, and what does A pay pet 
quarter, who has 3 scholars f 
Ans. $1 25 on the scholar^ 
and A pays $3.7^ per quarWr. 



Ui 
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3. If a town, the iavenforr ■ 
of which is $34600, pay $287, 
what will A*8 tax be, the in- 
Tentory of whose estate is 
$525.75 ? 

2460000 : 287 :: 525.75 : 

$6,133 Ads. 

,4. The inv^entory of a cer- 
tain school district is $4325, 
and Ihe sum to be raised on 
this inventory for the support 
uf schools, is $S6 50 ; what is | 



that on the dollar, and what is 
C's tax, whose property iQ*- 
ventories at $76.44 ? 
$4325 : 86.50 . : 1 : .02 cents, 

Ans. 
^ 76.44 X. 02=$ 1.528 C's tax. 

5. If a town, the inventory 
of which is $16436, pay a tax 
of $493.08, what is that on the 
dollar ? 

$16436 : $493.08 : : 1 : .03cts. 

Ans. 



213- III assessing taxes, it is generally be^t, first to find whfit each 
dollar pays and the piodurt of each mari*s inventor}', multiplied by this 
ftim, will be the amount of his tax. In this case, the sum on tlie dollar, 
which is to be employed as a multiplier, must bo expressed an a proper 
rieeimal of a dollar, and the product \\m*t be pointed Hccnrding to the rule 
for the rr.ultiplicrttiun o( decimals ;( 122) thus 2 cents must be written '.02. 
3 cents. .0.}, 4 cents, .04. &c. It is sometimes the practice to make a table 
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TABLE. 


«. •»! w, -X, «»l 


/• CIQ AWAik-vTO • 


$1 pays 


.03 


$10 pays .30 


$100 pays 


300 


2 — 


.06 


20 — .60 


2<M) — 


6.00 


3 — 


.09 


30 — .90 


300 — 


9.00 


4 - 


.12 


40 — 1.20 


400 — 


12.00 


5 — 


.15 


50 — 1.50 


500 — 


15.00 


6 — 


.18 


60 — . 1.80 


600 — 


J 8.00 


: — 


.21 


70 — 2.10 


700 — 


21.00 


8 — 


.24 


80 — 2.40 


800 — 


24.00 


9 — 


.27 


90 — 2.70 


900 — 


27.00 


10 — 


.30 


100 — 3.00 


1000 — 


30.00 


tis table 


is con 


jitructed on the supno 


sition that 


the tax amounts to 



three cents on the dollar, as in example 5th. UsE.— What is B*a tax. 

v^hose rateable preperiy is ^'276? By the table it appears that |r200 pay 

;^6. i)>at^70 pay j^2. 10. aud ih.>t $(> p.ay 18 cents. 
r«. _ x,«/v . • mo /.« Proceed ni the same way to find each indi- 

viduai'.'i tax. then add all the taxes tc^ether, 
and if their amount agree with the whole 
sum proposed to be raUed. the work is right. 
It is sometimes best to assess the tax a trifle 
larger than the amouut to be raued, to cooh 
peasate for the luss of fractious. 



TbHs $200 is $6 00 
70 - 2: 10 
6— 0. 18 



276 



$8.28 
b's tax. 



REVIEW. 



1. What is meant by ratio ? How 
Is ratio expressed ? What is the first 
term called? the second term f 

2. What is proportion ? What 
leneral trutia is stated respectinj; 



the four teirms of a proportion-^ 
How is this truth sbpwn ? 

S. Does changing the places of 
the two middle terms affect the pro- 
pohioD? Why not? 
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4. What is meant by inyerte 
proportion ? 

5. What is meant by the Single 
Rule of Three? What in the gen- I 
era) rule for sinting questionjs in the 
Rule of Three ? How is ihe an- 
fwer then foiioii? If the first and 
third termit he of different denoini- 
nations, what is to be done ? WIihI, 
if there are different denuniiimtions 
in the second term? Of what <le- 
nomination witl the quotient b«f? 
What, if the quotient be hot of the 
same denomination of the required 
answer ? 'What is the method of 
proof in \h\% rule? 

6. What is compound propor.- 
tion ? By what other name is it 
called f What is the rule for itatr 
ing questions in compound propor- 
i^on ? — for performing the operaiion? | 



7. WhatisPe11ow«hip? What 
is meant by capital or stock? 
What by divhtend? What is the 
rule when the tiines are equal ? 
What, when they are unequal ? 
What is the method of proof? 

8. What is AI]i<(ation? Wiiat is 
Alligation Medial ?~- Alligation Al- 
ternate ? What is the rule for 
finding the propoiiionni quantities 
to form a mixture of a given rate? 
Explaiii hy analysis of an example. 
When the whole composition is 
limited to a certain qtiantity, how 
would you proceed ? How, when 
one of the simples is limited to a 
certain qiiiiiitity ? How is AHiga< 
tioii proved ? 

9. What is barter? What is 
meant by a tax ? What is the com- 
mon method uf luat^ing-out taxes? 



SECTION VII, 

DEFINITIONS. 

•914. 1. Fractions are parts of a nnit, or of a whole of any kind.(21) 

2. Fractions are of two kind^. Vulgar and Decimult which differ in the 
form of expression and the modes of opeiation. 

3. A Vulgar Fraction is expies.«ed by two numbers, called the nume- 
rator and denominator, written the former over the latter, with a line 
between (21) 

4. A Decintal Fraction, or a Decimal, is a fraction, which denotes 
parts of a unit which become ten times smaller by ench successive divi> 
sioc,(113) and Ik expiessed by writing doWn the numerator only* (See 
Part II. Sect. III.) A decimal is read in the same manner as a vulgar 
fraction; thus, 0.5 is read 5 tenths, 0.25,23 hundredths, and it is put into 

'the form of a vulgar fraction by drawing a line under it, and writing as 

many eiphers under the line as there are figures in the decimal, with a 1 at 

■the teft hand; thus. 0.5 becomes ^, 0,25, ^2^^, and 0.005, -^j/^. 

VULGAR FRACTIONS. 

215. 1. A proper fraction i» one whose numerator is 
less than its denominator ; as, ^, f , f , &c.(2d) 

2. An improper fractioyi is one whose numerator is 
greater than its denominator; as, J, f, y, &c.(-24) 

S. The numerator and denominator of a fraction are 
called its term8,{SQ) 

4. A compound traction is a fraction of a fraction ; as, 
iof^. 
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5. A mixed number U a whole number and a fraction written 
together, as, l«i, and 6J.(23) 

6. A common divisor ^ or common mmturt, of two, or more 
numbers, is a nudaber which will divide each of them without 
a remainder. 

7. The greatest common diviior of two or more numbers, is 
the greatest number, which will divide those numbers severally 
without a remainder. 

8. Two, or more fractions are said to hare a common dt' 
nomiMJLory when the denominator of each is the Ba^le number. 

(25) 

9. A commtm multiple of two or more numbers, is a number, 

which may be divided by each of those numbers without a re- 
mainder. The least common multiple is the least number, 
which may be divided as above. 

10. A prime number is one which can be divided without t 
remainder, only by itself, or a unit. 

\h An aliqiiotpari of any number, is such part of it as being 
taken a certain number of times, will exactly make that 
number. 

12. A perfect number is one which is just equal to the sum 
^f all its aliquot parts. 

The smallest perfect number is 6, whose aliquot parts are 3, % and I. 

and 34-% 4*^ ^^ 1 (^^ ''^^^ " ^* ^^^ ^^^^ ^^* ^^ ^^^ ^^^^ ®^^* ^^f 
ten perfect numbers are yet known. 



216. whole numbers considered under the 

forSt of fractions. 

ANALYSIS. 



1. Change y to a whole 
er mixed number. 

3)76 As the denominator de- 
— notes the number of parts 
251. into which the whole, or u- 
^ nit, is divided, and the nu- 
merator shows how many of those 
parts are contained in the fraction, 
(22) there are eTidently as many 
wholes, as jthe number of times the 
numerator contains the denomii^a- 
tor; or, otherwise, siqce every 
fraction denotes the division of the 
numerator by the deaoaunator,( 12^) 
»rbere the numerator is greater than 
the denominatbr, we have only to 
perforn the division ^bicb is de- 

^otsd 



1. Change 25^ to an im- 
proper fraction. 
25H3-f-l^ ^ i denotes the 

'■ *^3 ' division of 1 by 3, 

(129) ; if now we 
multiply 25 by 3, and add the pro- 
duct to 1, making (26><3-f.l=) 7S, 
and then write the 76 over 3, that. 

^, we evidently both mul- 
tiply and divide 25 by 3 ; bat ai 
the multiplication is actually per- 
forlned, and the division only de- 
noted, the expression becomes as 
improper fraction. 

A whole number is changed to an 
improper fraction, by writing } u^r 
der it, with a line between. 
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217. To change an impro* 
^r Jfraction to an tquivaierU 
%ohoh or mixed number. 

Rur.E.— Divide ibe nume- 
rator by the denominator, and 
the quotient will be the ivltole, 
or mixed number required. 



218. To change a v^ole or 
mixed numbtr to an equivaietd 
improper Jrartipn, 

Rule.— Mull ipl J l)ie whole 
niiniber by (be denominator 
of tiie fraction., add tiie nume** 
rator to tbe product, and write 
the sum over tbe denominator 



for llie required fraction. 
QUESTIONS FUR PRACTICE. 



S. Change ^ to a mixeil 
IMimber. 

3. Change 2|a tb a mix- 
ed number. 
.4. Ill ^^» shilling?, how 
manv Kluiiir.^s ? 

5/ III y «»t' a week, how 
manj weeks ? 



2. Chati«i;e Ff to an im- 
pniper fraction. 

S. Change 27^ to an im- 
proper fraction. 

4. In ir^«. how manr 
12ths? 

5. InSf week,how maoj 

nhs ? 



219. MULTIPLICATION AND DIVISION OF FRACTIOlfi 

BY WHOLE NUMBERS. 

ANALY^tS. 

!• James had } of a peck 
of plumbs, an<l lieiirv ha,il 
twice as niany ; bow many 
bad Henry ? 

Here we have evident ly 
to multiply f by 2 ; but t%vo 
times f iH ^ ; liencelo mul- 
tiply f by ^, wc multiply 
the liumeratiir ^ by ^, ami 
write the pi ncltict, 4, over 
89 the f1enfiiiiina4or ; or oth- 
erwise, if we flivifle 8, the 
denominator, by 2, an«l .write 
the quotient, 4, un«ler !2, tbe 
numerator, tb it«, f , the IJrac- 
tion becomes iiiulripli,e,d ; 
for while tbe nuniber of 
yarta signified reouins the 
l#ilie» the divi^inn ha^ ren- 



I . Jlenr^ had f of a peck 
of pluinb9» wbich were twice 
the quantity Jameg tiad,| 
how ipaiiy had James ? 

Here we have evidently 
to ^livide f into 2 equa} 
parts ; but J divided into 
^ parts, one of them is f } 
then to divide ^ by S, we 
must divide the numerator 
by 2anil writeihe quotient t 
itvcr 4, the deiititoinater; 
nr, otherwise, if we multt* 
ply 4, the denoihinator, bjr 
iS, and write the product, 8^ 
«niderd,tbenumeratbrytb|ifL 
f . the fraction beromes fJi* 
V tiled by 2, for while, the 
number of parf^s rem^ii^sth^ 
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dfcrcd ttdse parts twice as 
gtett ; and these results, f 
ind f, are evidently the 
same in valiie.though differ- 
ing in the magnitude of the 
terms. Therefore 

22D. To fhvUipt^ ttftactitm 
5v a whole number. 

Rule.— Multiply the nnme- 
rator, or divide the denomina- 
tor, of the fraction by the 
whdle Bttinber, the result Will 
be theprodnct required. 



saftie, the multiplication has 
rendered the parts only half 
as great ; and these resalts, 
i and |, are evidently the 
same in value, though ex- 
pressed in different terms. 
Hence 

221. To divide a fraction ly 
a whole nutnber. 

Rule. — Divide the numera- 
tor, or multiply the denomina- 
tor of the fraction by the whole 
i&umber, the result will be the 
I required quotient. 



QUEStlONS FOR PRACTICE. 



I 



2. How many times 24 
in ^ ?— 32 in i|<^ ?— 36 in 
1^8^—42 in 1^6 p_9 in f ^? 

3. How many times 5. ia 
j?--3in§?— 14 in V-^— 
7 in |. or 5 ? 

4. If 5 lb. of rice cost \ 
of a dollar, what will 1 lb. 

cost? 

5. If 6 bushels of wheat 
cost S|» what is it a bushel? 



2. What is the product 
ofiby24?-of|byS2?— 
off by36?-offby42?— 
«ft^by3? 

3. How many are 5 times 
^ ?— 3 times | ?— 14 times 
IX} — 7 times f ?• 

4. If lib. Of rice cost 2^ 
of a dollar, what will 5 lb. 

cost 

5. If a bushel of wheat 
cost -^j of a dollar, what will 
6 bushels cost ? 

MULTIPLICATION BY FRACTIONS. 

ANALYSIS. 

222. If a load of hay be worth gl2, what are § of it 

Here 19 and | are evidently two factors, which multi- 
tjlied together will give the price, and since the result is 
the sami, whichever is made the multi^lier.(86) we ftay 
make | the multiplicand, and proceed(220) thus, |x 12- 
V =8 doll. Ans. Otherwise, since in the multipiicathin 
tff a whole number,'the multiplicand is repeated as many 
times i^ the mnltipUer contains ttnits, if therefore the muj- 
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tipUer be 1, the multiplicand will be repeated one time, 
and the product will be just equal to the multiplicand ; if 
the multiplier be J, the multiplicand will be repeated half 
atime, and the prpduct will be half the multiplicand ; if the 
multiplier be 4, it will be repeated one third of a tirM^ 
and the product will be one third of the multiplicand, 
and generally, multipi}f%ng by a fraction U taking out siicfc 
a part of the muUipiicand as thefraetian is part ofaun%t. 
Hence the product of 12 by |. is § of 12; and to find i 
of 12, we must first find i of 12, by dividing 12 by 3, and 
then multiply this third by 2 ; thus. 12-h3«4, and 4+a 
=8 ; »8 then are | of 812, or the product of 812 by f, 
as by the former method. Therefore, 

aB3. To multiply a whole number by a fraction. 
Rule— DiTide the whole number by the denominator of the 
fraction, and multiply the quotient by the numerator,— or mul- 
tiply the whole number by the numerator, and diride the pro- 
ilnct by the denominator. 

QUESTIONS FOR PRACTICE. 



2. What is the product 
of 4 multiplied by i ? — of 7 
multiplied by J ?— of 9 by 
^?— of 17 by i? 

3. If a barrel of rum cost 
824, what cost | of it ? 

Ans. 818- 

4. What colt 18 bushels 
of corn, at i of a dollar a 
bushel ? Ans. 8^. 



5. If a bushel of pe^rs 
cost 75 cents, what cost ^ 
of them P Ans. 15 cts. 

6. What is the product 
of 16 by ^ ?— 256 by i ?— 
of 12 by I? 

NoT^t. — Tt will be observed (cotn 
the above examples, that muinpli- 
cation by a fraction gives a product 
which is less than the multipIicaDd. 
(121) 



2Z4. MULTIPLICATION OP ONE FRACTIONAL QUANTITY 

BY ANOTHER. 

1 . A person owning | of a gristmill, sold f ofliis share ; 
what part of the whole mill did be »ell P 

Mere we wish to take out $ off, whidi has been shown 
(222) to be the same as multiplying | by f ^ but to mill* 
tiply by a fraction, we must divide the multiplicand by 
tbc denominator, and multiply tb« quotient by Uie nume- 
rator ; I' is divided by 3, by multiplying the denominator 
4 by 3,(121) and the quotient is ^ ; and ^ it multiplied 
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fejS^by multiplying; the noitierator 3 by S,(<2^0) and iht 
product is -^s equal tu the part of the mill solil. Hence, 

To multiply a fraclion by a fracii(*7u or to change a com- 

pound /ruction to a single one, 

RuLS.— Multiply (he numerators together for a new some* 
ntor, afkdthe denominators tog;ethcr for a nevr denominator. 

QUESTIONS FOR PRACTICE.(56) 



2. A man oiVninj^ J of a 
fatrniy sold ( of hig share ; 
what psirt of the farm riitt 
ke sell i Ans. ^. 

S. What part of a foot is 
f^of -{^ of a foot i 

Ans. •^. 



4. What part of a mile is 
f off of a luiic? 

Ans. |^«i. 

5. Change i of} of ^ of 

i ^^^ A ^^^ ^ single fraction, 

Ans. yjjj,, 

6. Multiply Iff by ff. 



825. DIVISION BY FRACTIONS. 

J. In 6 dntUr*. how mUny time* } of a ddllar I 

Here we wi«h to divirle fQ 'nfo p4ri«. rach nf which shftU be } of a d<ji> 
lar, or in oifaer worci«, di vidt* B by } Noiv in order to find bov ni'ijijr fisM 
i ill 6. we reduce 6 to 4th« by aiu)it|ityirtg it by 4. the denamioator oC 
Ihe fr>ii*.tit>n. thus: 4il.ne!» 6 iire24; 6 dolUrn then, are 24 f<wrthi, 
or qiinrtemor h dolUr; Aitd dividing 2 lu4fourth»hy 3 fourths, (.ihe 
Bomeraior ) the quoiient. 8. U evidently the nuiuber of timet J of a^ottw 
may be had in ^ , or 6 doliart. Hence 

336. To divide a tofioU number by a fraction, 

RuLB.— Multiply the number to be divided by the deoomis*' 
tor of the fraction, and divide the product byttbe numerator; 

Ql/ESTiONS FOR PRACTICK. 



£• In 7 shillings, how ma- 
sj times i of a shilling: P 

Ans. s^. 

3. In 17 bushels of wheat, 
how many times f of a bush- 
el r Ans. ^. 

4. In 1 gallon of wine, now 
many times i^ of a gallon ? 

Ans. y.nirtimes. 

5. In 5 eagles, how many 
i of a dollar ? Ana.SOO. 



6. In a pound of tobacco, 
how many quids, eack 
weighing -^ of an ounce ? 

Ans. 9f««.10lf 

7. How many arc 7-#-J ? 

JVbf<.— Here U witl be teeo Uiac 
division by a ftttctitm givet a qve- 
tieat larger than the diTideo4. 
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221, DIVISION OP ONE FRACTIONAL QUANTIT:! BV AW* 

OTHER. 

ANALYSIS. 

I. If i of a bushel of wheat cost | of a dollar; what is 
that per bushel ? 

To find the cost per bushel we must divide the price by 
the^quantity, (154) that is, we must divide % by |. But 
to divide a number by a fraction, we multiply it by the 
denominator, and divide the product by the numerator, 
(226,) ', hence, we must multiply f by 4, as 5!:^i? (220) 

5 5 

and ^ is divided by 3 by multiplying the denominator, 5, 
by 3, as, JL_1? (121) ; ![? of a dollar then the is price 

•^ 5x3^15 15 

of one bushel: Hence, 

2^8. To muUiply afracHon by a fraction. 

Rule. — Multiply the numerator of the dividend by the de- 
nomiaator of the divisor for a new numerator, and the denomi- 
nator of the dividend by the numerator of the divisor, for a 
new denominator. 

Note.— In practice it uHl be most conTcnient to iuveri the divUor, 
and then proceed as Id Art. 224. 

QUESTION'S FOR PRACTICE. 



2. Inrjhow many times 
i ? Ans. V- 

3. la ^^ how many times 
2^r Ans. ff!}=t. 

4. At iof a dollar a bush- 
el for oats, how many can [ 
buy for fry of a dollar? 

Ans. ff=3 bush. 



5. If f of a yard cost | of 
a dollar,what is that a yard ? 

Ans. \j3^gl.7rf. 

6. If f. of a piece of cloth 
be worth f of | of an eagle, 
what is the whole piece 
worth ? Ans. |f Eag. 



229. ALTERATION IN THE TERMS OF A FR.\CTI0N 
WITHOlTT ALTERING ITS VALUE. 

APtALlTSlS. 

A fractioo is multiplied by multiplying its numerator, and divided by 
multiplying Us denominator (219) ; hence if we multiply both the terms of 
afcactionat thesame time by any number, we both maiti ply and divide 
the fraction by the s^ime number, and therefore do not alter itg value. 
Again, a fraction is divided by divldir^ its numerator, asd muUipUed by 
dividing its denomioAtor (219) \ ti«ace if we divide both the terns of a 
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ft«ctioo at the same time by any nnmber. we boi h divide and mahiply the 
fiACtion by the <aiiie nuuilM r, ami therefure do noi alter 'n% value. lUnci 



230. To. enlarge the terms 
qfa froLiion-^ 

RuLK.^ Multiply both the 
terms of the fraction by the 
Jiomber which denotes how 
many times the terms are to 
be enlarged. 



231. Todiminuhthe iermg 
of'st/n{ctioti — * 

Bu I.E.— Divide both the 
terms of the fraction by such 
a number as will divide eacb 
without a remainder. 



1. What is the express 
ionr for 4 in tenns which 
are 10 tiincH as lar^re ?--> 
for ^ the teriiiH being in- 
creusietl 9 times? 



QUESTIONS FOR PRACTICE. 



1. What is the express- 
ion for i% in terms 10 times 
less r— for f f the terms be- 
ing diminiiiiicd 9 times ? 



832. OP THE GREATEST COMMON DIVISOR OP T1?0 

NUMBEkS. 

ANALYSIS. 

iJr\u^ ^^^Vt'^r ^7'"? ***"" ffncXim be 8 and 38. what is the irreateit Qn«. 
Ur that will divide ihrm b.uh wl'houi a reniairtder ? 

m«ft,4 If isevi.lenl that ihe gieR!p>i Rommon divimr oft 

^i anil 38 cannot exccecMhe fiiiaUprt of ihem. We. will 

■*^ Ihereloresee if «, which divide* itsrif and giveA I for 

"~r;« / 1 **** qtiDiient. w ill divide 33 ; if it %vill. it is inaniteatly 

»;«C1 the greatest common divisor sought. But dividing Jl 

t> by 8 we obtain a quoiitni 4 and a remainder 6 ; hence 8 

"Z \ef « '" ""^ * common divisor. Again, it i» evident that the 

^tr Jj*^n»»"on divisor of K and 38 mu«t aN.» divide 6. 1»ecaas« 

« . l*'"*!** ^ P*"' ^ ' *^*"»^** ^ n"««»>«r whi' h will divide 

if 6 wM.h A' -A ?. '''Ir **.m''.'. *.''** ''''*''''*^ ^ •»"'' 38 ; we will therefufe see 

lieori .1?"'''*' ''^'''^^''''i*''"'''*^?- ^"* <ii^"nng8 by 6 wehavea quo. 

ihL L»'.i?, ;«"»«»"^J'-'' 2; hence 6 is not a con.mSn divisor. Again/for 

the reason above state d, the c.».nmon divisor «.f 6 and 8 mu.t aho divide 

effZr; •'e!*!""',^^^ *!r'r^ « ^^ 2. we ^nd that 2. which diviSiVit- 
ieJi. divides 6 al^; 2 is therelme a divisor of 6 and 8. and it has heea 

te y'- * .1""'"*^"' *^ !:"•!• *^" V''-''*^ 6 «'"' 8. vvill also divi<le 8 and St? 
Iie^ice2 18 thi-commondivisor of 8 and 30, and it is evidt-nily thearealest 
comnion divisor, since it is maniiesi from the metlu.d of obtaining ft thatS 

iUelf '' TberifoJe'*"^ * °"'"*"^' **'"' ""^ ''**'**'' ^^ ""*^^***' «'••'" ***" 

233. Tofind the gretOeet common dimsor if twf numbers. 
Rule— Divide the grreater number by the less, and the dirt- 
•or by the remainder, and soon, always dividing the last divisor 
by tbe last remainder, till nothing remains ; tbea wiU tbe ksl 
OiTisor be tbe conunon dirisor required. 



331,836. 



VULGAR PRACTI0N8. 
QUESTIOVS FOR PRACTICK. 
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18. What is the greste^t 
oommoQ divisor of 24 an.l 36 .' 

Ans. 12 

3. What is che erreatest 
eommoa divisor of 612 and 
510? Ans 36 

4. What is the irrealest 
commoa divisor of 1152 and 
1080 ? Ans. 72. 

5. What is the g^reatest 



common divisor of 530, 320 
'">^* 45 ? Ans. 5. 

iVoTK. — When there are mn « 
fh^iii iwnniiinitem.tinl he rnmnt.i« 
<l I visor t)f iiu>, iheii *»f thit divimtr 
a ltd one of the nibert, ajid •» cm to 

ii»e last. 

6 What IS Ih3 erreatnt 
common divisor of 018, 1996 
and 522? Ans. 18. 



2S4. REDUCTION OF FHAGTIOVS TO TIIKIR MOST SIMPLS 

EXPftKSSIOK. 

AiNAI.YSIS. 

1. Whjw* U the most simple expression, or the ieast 
(ermsof 2^1. ? 

The tei ui^ t>f a fraction are <liininishe<f, or ma<!e more 
simple, by Wivision, (:230). N »w if we divitle J^j so lonr 
as wecanfiiiil any iiuin'ier greater than I winch will 
divide them buh without a remaiiitier, the fractioo 
will evidently be diminished to the least terms which 
•re capaSle of expres«i.no: it, since the two terms 
now contain no coiinnon factor greater than unitr 
Thus 2)^VV=tV^..'2) xV.^-il. 2)4|-^V and -Z)^^A. 
least teriui. Or il we find the greatesii common divisor 
of the two terms 48 and 27-2, we may evidently reduce 
the fraction to its lowest terms at once by dividing tht 
two terms by it. By Art. ii33 we find the greatest com. 
mon divisor to be 16, and 16)-2VV=tt ^east terms as bo* 
fore. Hence, 

235. To reduce a Fraction to iU least terms, 

RuLB.— Divide both the terms of the fraction by the great- 
mt common divisor, and the quotient will be the fraction m 
ifLs least terms. 

QUESTIONS FOR PRACTICE. 



2- What are the least 
terms of r^^ ? Ans. fV« 

S. What are the least 
terms of if ^ ? Ans. j. 



5. Reduce ^^ to its 
least terms. Ans. ^. 

6. Reduce j|| to itt 
least terms. Ans. f 



4. What are the least I T. Rctluce i*|| to te 
teirnwofif? Am. J. | least terns. ^' ^ 
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236. COMMON MULTIPLES OP NUMBERS. 

1. What number u a common multiple of 3, 4, 8 and 12 f 

3x4x8^12^1152, Am. Firtt, 3 times 4 are 12; 12 then is mad* up 
uf 3 fours, or 4 threes; it is therefore divisible by 3 and 4. Again, 8 
(imei 12 are 96; then 96 is'divisible by 8, and as it is made up of 8 12s 
eachof which is divisible by 3 and 4, 96 is divisible by 3, 4, and 8. 
Again, 12 times 96 are 1152; 1152 then is divisible by 12; and as it is 
made up of 12 ninety-siies, each of which is divisible by 3, 4 and 8, 1152 
is divisible by 3, 4, 8 and 12; it is therefore a common multiple of these 
numbers. (215. Def. 9.) 

237. 2. What is the least common multiple of 3, 4, 8 and 12? 

Every number will evidently divide by all its factors : our object then 
is to find the least number of which each of the numbers, 3. 4, 8 aud 12 
n a factor. Ranging the numbers in a line, and dividing such as are divi- 
sible by 4, we separate 4, 8 and 12 each into two fac' 
4 ) 3, 4j 8, 12 tors one of which, 4, is common, and the others, 1, 2 and 
— — 3 respectively. Now as the products of the divisor mul' 
3)3, 1, 2, 3 tiplied by the quotients, are, severalhr, divisible by their 
——— — respective dividends, the products of tiiese products by 
It 1» 2, 1 the other quotients, must also be divisible by the dividends ; 
4x3x2=24 for these products are only the di^ridends a certain number 
of times repeated. The continued product, then of the di- 
viftor, 4, and the quotient 1. 2, 3, (4 X ^ X 2 X 3==^) is divisible by each 
of the dividends, 4, 8 and 12, and 24 is obviously the least number which 
if divisible by 4, 8 and 12, since 12 will not divide by 8, and no number 
greater than 12 and less than twice 12, or 24, will divide by 12. But the 
undivided number, 3, must also divide the number sought, we therefore 
bring it down with the quotients and dividing the numbers by 3, which are 
divisible by it, we find that 3 is already a factor of 24, and will therefore 
divide 24. Thus by dividing such uf the given numbers as have a common 
factor by this factor, we suppress all but one of the common factors of 
eiich kind, and the continued product of the divisors, and the numbers in 
the last line, whicH include the quotients and undivided numbers, will 
contain the factors of all the given numbers, and may therefore be divi- 
ded by each of them without a remainder; and since the same number is 
never taken more than once as a factor, the product is evidently the least 
number that can be so divided. Hence, 

238. Tojind the least common multiple iff two or more n%»M' 
hers. 

Rule. — ^Arrang-e the g^iren numbers in a line, and divide by 
any number that will divide two or more of them without a re- 
mainder, setting* the quotients and undivided numbers in a line 
below. Divide the second line as before, and so on till there 
are no two numbers remaining, which can be exactly divided 
by any number greater than unity ; then will the continiied 
' product of the several dimon> axid BHiifbers in tlM lower line 
be Ihe uralUple required. 






139. »I0. VULGAR FRACTIONS. ISfS 

QUESTIONS FOR PIIACTICK. 



2. What ii the least com- 
OMiil multiple of 3, 5, 8 aod 

5)3, 5, 8, 10 

2)3, 1, 8, 2 

a J, 4> 1 
and5x2x3'<4»l80Aa8. j 



3. What is the least nam* 
her whirh may be div de I by 
6, 10. 10 and 20, without a re- 
mainder? A As. 240. 

4 What 18 the ica«c com- 
moQ multiple of 7, 1 1 and 13 f 

Ans. loot 



839. PKACTIONS REDUCED TO A COMMON DENOMI 

NATOR. 

* ANALYSIS. 

1. iUidace i of a dollar and f of a dollar to a tominofl 
ienominator. 

If each term of J, the first fraction, be multiplied )»y 5» 
fte denominator of the second, the | becouieti -^. anj if 
each term of | the second, be multiplied by 3, tue deno* 
isioatorof Che fir^t, f becomes -^j ; then, instead of | 
and ^, we have the two equivalent fractbns ^ and -^4 
(230) which have 10 for a common denominator. 

£. Reduce }, | and | to a common denominator. 

Multiplying the terms of | by d4,- the product of 4 
and 6, the denominators of the other two fractions, | be- 
comes ^^ ; again, multiply the terms of | by 18, the firo- 
doct ot 3 and 6, the denominators of the first and third 
fractions, 2 becomes ^^ ; and lastly, multiplying the tecmt 
of {^ by 12, the product of 5 and 4, the denominators of 
the first and second; J becomes f|; then instead of tho 
fractions }, | and |. we have the three equivalent frap* 
tVons, ^. ^ and f^. which have 12 for a comraoR deno- 
loinat^ir. l*rom a careful examination of the above, tho 
reason of the following rule will be manifest. 

910. To rtductfracHofus of different dmomintUort to e^vch 
hnt/racHon$ hof^ing a common denominator, 

RuLC— Multiply all the denominators tof^etlier for the omii> 
■BOO denominator, and each numerator by all the deno mina to r s 
•aoept its own £snr the aew oumeratora. * 



154 VULGAR FRACTIONS. 241,242, 

EXAMPLES. 

3. Reduce | and | to a I 5. Change |, ^ am! ^t to 



fractions having a commoa 
denominator. 
Ans. JIf , f^ and f ||. 

6. Express | and |^ of a 
dollar in parts of a dollar 
of the same magnitude. 
«* Ads. if and ||. 



common denominator. 

, 2x4=8 new nu. for I 
3x3=9 " " I 
5x4=k12 com. deno. 
then ^ and -^ Ans. 

4. Reduce j, | and j to 
common denominator. 
Ans. if, if and jf . 

S41. TO REDUCE FRAGTI0K9 TO THEIR LEAST COMMON 

DENOMINATOR. * 

ANALYSIS!* * ^ '^ 

I. Reduce i, |, fand |J to their least common deno- 
minator. 

The common denominator found bj the foregoing rule 
18 a common multiple of the denominators of the given 
fractfons, but not alwajs the least common multiple, and 
consequently not always the least common denominator. 
The least common multiple of the denominators, 3, 4, 8 
and 12 is 24, (238) which maybe divided into thirds, 
fourths, eighths and twelfthsi; for the new numeratbrs we 
must therefore take such parts of 24 as are denoted by 
the given fractions; and this is done by dividing 24 by 
each of the denominators, (V=8. ^f =6, ^^ = 3, and '^ 
= 2) and multiplying the quotients by the respective nu- 
merators, (8 x I «8, 6x3=18, 3x5= 15, and 2x 11=22) 
and the new numerators (8, 18, 15 and 22) written over 
^,the common denominator, give ^, jf, \\ and ff for 
the new fractions, having the least possible common de- 
nominator. Hence, 

242. To rtduu fractions of different denominators to equiva- 
lentfrctctions having the least common denominators. 

Role. — Reduce the several fractWns to their leait terms, 
(035). Find the least common multiple of all the denominators 
for a common denominator. Divide the common denominator 
by the denominators of the several filactions, and multifily the 
quotients by the respective numerators, and the products will 
^ the new numerators required. \ 



243-245: 



VULGAR FKACTIOMS. 
QUESTIONS FOR PRACTICE. 
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2. What is the least cora- 
tnon denominator of J, f 
and I ? 

2) 2, $, 4 

l.S,2 
Then 2x3X2=' 12 least 
com. denom* 

And 
12^2=6 and 6x1=6 

12)(4=S SxS=9 

Then -j^, ^f, xf . Ana 



I 



S. What is the least com- 
mon denominator of J, ^ 
and^? Ans. f,|, f 

4, What is the least com- 
mon denominator of | and 
fJP Ans.ft,|.|. 

5. Express f and ^ of a 
dollar in the largest possi- 
ble similar parts of a dollar. 

Ans. 2f and f . 



243. REDUCTION OP FRACTIONS. (52) 



ANMiYSIS. 



1. What part of a shil- 
ling is ^V of a pound ? 

Pouifds are reduced to 
shillings by multipljing 
them bj 20, (138) and ^ 
X20=ff, (220) and ff=i 
(255). 7^ of a pound, then, 
is 1^ of a shilling. 

DESCENDING. 

S44. To ehangtfracHonf ^a 
higher into those of a lower de^ 
nominaiion. 

KiTLE. — ^Reduce the numer- 
ator to the lower denomina- 
tion by Art* 139, and write it 
<xyer the giyen denominator. 



1. What part of a pound 
is f of shilling ? 

To change shillings to 
pounds, divide tijem by 20, 
(138). 20)|(=tJ^, (221) 
and T^=2V. (si35). f of a 
shilling is then ^^ of a 
pound. 

ASCENDING. 

245. To change, fractions of 
a lou>er into those of a higher 
denomination.^ 

RuiiE. — Multiply the deno- 
minator by the aumber which 
is required to make •&« of the 
next higher denomtnatioa^ and 
so on; (140) and write the 
last product under the gtreii 
nvmeratoi'* 
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▼VLOAR FRACTIONS. 
QUESTIONS FOR PRACTICE. 



M^Ut. 



S. What part of a pound 
It ^^ nl'a cwf.r 

$• Reduce ^V "* * po«nJ 
to the traclioit ut a penny. 

4, VVhalpoit«rap«uiid is 

4 of a guinea ? 

4 of2a«n2.4 

5, WUat I'art «f a rod is 
•fa niiler 

6. What part of a min- 
«te is Tffy i»» h«ur? 

7. What partofapwtiJ^ 



£. What part of a cw<t. if 
f uf a.imutui P 

6 —A— J. A 
7..2dx4"~'7B4 39iA0«. 

r% Reduce *J(I. to th« 
fraction ol a pound. 

4. What part of a gaioet 
is 4 •♦fa pi»un(l ? 

5. What part of a mile it 
2 rmis P 

6. What part of an hour 
is||§f of a minute ? 

J. What part of a pound 
is 1^ of a pwt.? 



246. To reduce fra^icflni to integers qfa iowtr din<min4Uio9H 
0nd the reverse, 

ANALYSIS. 



1. Reduce | pf a pound 
to shillings anti rence. 

'^ri'*. but |- X I2=*|d. 
and*8d.«=6d. 'llien£f= 
78. 6d' Uenre 

247. To reduce fraclionf to 
integers of a lower denointna- 
tion- 

Ruuc*— Reduce the numer- 
ator to the next lower denoin- 
teation, and divide by the de- 
Bominator ; if there be a re- 
■Milijder. rednce it still lower 
and divide as before : the ser- 
f ral qootteiits will be the ao* 
swer. 



St 8* 



1. Reduce 78. 6d. to the 
fraction «if a pound. 
7i, 6d.c«90d. ggl«20s.» 

i40d. then 7s; cd.-*^^ 
Hence, 

248. To redvce integers to 
fractUms of a higher denomina» 
tion ;— 

RuLC— Reduce the g^ren 
number to the lowest denomi* 
nation mentioned for anumtr* 
ator^ and a unit of the big^her 
denomination to the sainc' iCir 
a denominator of the fractieii 
required. 



I 



^^, 250. VULGAR FRApTIOjNS^ 1^7 

QUESTIONS FOR PRACTIC^. 



2. In I of a day, how 
many hours ? 

3. Id i of an hour» how 
many minutes and seconds? 

4. In i of a mile, how 
many rods ? 

5. In ^ of an acre, how 
jDiany roods and rods ? 



2. What part of a day 
are 8 hoars ? 

3. What part of an hour 
are 6m. 40s« ? 

4. What part of a mile 
are 12P rods? 

5. What part of pn acre 
are 1 rood and 30 rods ? 



249. ADDITION OF PRAeTIONS. 

ANALYSIS. 

1. What is the sum of f of a dollar and | of a dollar ? 
As both the fractions are 9ths of the same unit, the 

fnagnitude of the parts is the same in both — the number 
jot parts, 3 and 4, may therefore be added as whole num- 
bers, and their sum, 7, written over 9, thus i^ exprestes 
the sum of two given fractions. 

2. What is the sum of | of a yard and f of a yard ? 
As the parts denoted by the etven fractions are not 

aimilar, wo cannot add them by adding their numerators, 
.3 and 2, beqi^se the answer would be neither f nor f ; 
but if we reduce them to a common denominator, f be- 
^ines Jft and f » ^,{SAO^ Now each fraction denotes 
piu'ts ofthe same unit, which are of the same masnitude, 
namely, £4ths ; their numerators, 8 and 9, may therefore 
beladded ; and their sum, ir, being written over £4,we have 
^ of a yikjpd /or the sum of f and f of a yard. 

250. ToaddfroiiumalquanHUes. 

Kui«E.— -Prepare them, when necessary, by ohangiog com- 
poiind fractions to single ones,(224) mixed numbers to impro- 
f»er fractions^(218) fractions of different integers to those of 
4he $ame,f 247, 248] and the whole to a common denominator, 
(240) ; and then the sum of the numerators written over the 
jcommon denominator, will be the sum of the 'fractions requiredt 



15 



158 



VULGAR FRACTIONS. 



251 



QUESTIONS FOR PRACTICE. 



3. What 18 the sum of J 
and iofh dollar? 



A+ 



t^^ A» Ans. 



4. What is the sum of f 
and ^ofacwt. ? 

Aqs. ff . 

5. What is the sum of | 
of a week and i of a day ? 

£d. I4h. Ans. 



6. What is the sum of § 
mile, f of a yard, and i of a 
foot? 

Ans. 660yds. £ft 9in» 

r. What is the sum of -^ 
of 6J, f of J, and 74 ? 

Ads. 13^. 

8. What is the sum of ^, 
|, and f ? Ans. 3^. 



251. SUBTRACTION OF FEACTIONS. 

ANALYSIS. 

1. What is the difference between ^ of a dollar and 
^ of a dollar? 

^ evidently expresses 2 tenths more than 3 tenths ; 
^^then is the difference. 

2. What is the difference between f of a yard and ^ of 
a yard ? 

Here we cannot subtract f from f , for the same region 
that we could not add them,(49). We therefore reoace 
them to a common denominator, (^, ^; and then the 
difference of the numerators, (9-^8=1) written over 24, 
the common denominator, gives ^ for the difference of 
the fractions. 

Rule.— Prepare the fractions as for addiaon,(250) and then 
the difference of the numerators written over the common de-^ 
nominator will be the difference of the fractions required. 

QUESTIONS FOR PRACTICE. 



3. What is the difference 
between J and i ? 

4. From ^ lake yV- 

Ans. i. 

5. From f take f of ^. 

Ans. f • 



6. From 96} take 14f . 

Ans. 81^. 
r. From f J take ^. 

Ans. i^, 

8. From 7 weeks take 
9^^ days. 

Ans. 5w. 4d. 7h. 12ifi, 



253. 
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252. RULE OF THREE IN VULGAR FRAC 

TIONS. 

Rule. — Prepare the fractions by reduction, if necessary, and 
state the questionby the general rule (198) ; invert the first term, 
and then multiply all the numerators tog;ether for a new nume- 
rator, and all the denominators together for a new denomina- 
tor ; the new numerator, written oyer the new denominator, 
will be the aDswer required. 

QUESTIOxNS FOR PRACTICE. 



1. If ^oz. cost ^J, what 
will loz. cost ? 

oz. £ oz. 

f : J : : I Then, 

Ans. 

2. How much shalloon 
that is lyd. wide, will line 
I3i yards of cloth that is 
^i yards wide ? 

15i-='^ and 2i=:f 

f : ¥--f *X^X|=^ 
i^o_44y(ig, 6in. Ans. 

3. If f gallon cost f ^, 
what will 1^ tun cost ? 

I of^ofi ofj^^y^ tun. 
^^'i' -f Ans. ^140. 



4. If my horse and chaise 
be worth 8175, and the va- 
lue of ray horse be f that of 
my chaise, what is the value 
of each ? 

i : If 5 : : f : gl05 horse, 
i: 1^6 ..|. jg7o chaise. 

5. A lends B g48 for f 
of a year; how much must 
B lend A ^ of a year to 
bftk^noe-the favor ? 

Ans. 886.40. 

6. A person owning f of 
a farm, sells i of his share 
for £\7l ; whit is the 
whole farm worth ? 

Ans. ^380. 



MISCELLANEOUS. 



For miscellaneous exercises, let 
the pupil review Sectiun IV. Part 
I. arid also the followiog articles : 
51, 62. 65, 56, 57, 58, and 59. 

. 1. In an orchard i the 
trees bear apples, i peach- 
es, ^ plums, 30 pears, 15 
cherries, and 5 quinces ; 
what is the whole number 
of trees ? 

44 then 50=3^ ^and -4=* 
50X12=600, Ans, 



2. One half, § of a school, 
and 10 scholars, make up 
the school ; how many scho- 
lars are there ? 

Ans. 60. 

3. There is an army, to 
which if you add j, § and i 
itself, and take away 5000, 
the sum total will be 100000/ 
what is the number of the 
whole army ? 

Ans. 50400 men. 
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VULGAR PRACttONil. 



i5?; 



4. triple, the half, and 
the fourth of a certain nurri- 
ber are equal to 104, what 
is that ntmiber ? 

Ans. 97fi. 

5. Two^ thirds and f of a 
person's money amounted 
to 8760; how much had her 

8600. 

6. A man spent | of his 
life in England, i in Scot- 
land, and the remaining 20 
years, in the United States; 
t<^ what age did he arrive ? 

Ans. 48 years. 

7. A pole is § in th£ mud, 
f in the water, and 12 feet 
out of the water ; what is 
its length ? Ans. 70 feet. 

8. Thete is a fish whose 
bead U 1 foot long, bis tail 



ad long as his bead and half 
this length of his body, and 
his body as long as his head 
and tail both ; what is the 
length of the fish P 

Ans. 8 feet. 

9. What number is that 
whose 6th part exceeds its 
8th part by 30 ? Ans. 480^ 

10. What sum of moner 
is that whose Sd part, 4th 
part and 5th part are 894 r 

Ans. 81^0. 

11. If to my age thdre add^d be. 
One hnlf, 1 3d and three times 3, 
Six score and ten their sunr will be ; 
What ii my. age ? pray show it me. 

Ans. 66 years. 

1^. Seven eighths df ar 
^ certain number exceeds 
I four fifths, by 6 ; what is 
j that number? 



KETIEW. 



1. What are fractions ? Of how 
many kinds are fractions ? In what 
do they differ ? 

% How it a vulgar fraction ex- 
pressed? What is denoted by the 
denominator ?(22) by the numera- 
tor? ' 

3. What is a decimal fraction ? 
How is it expressed ? How is it 
read ? How may it be put into the 
fofm of a vulgar fraction ? 
^ 4 What is a proper fraction ?— 
an improper fraction? What are 
the terms of a fraction ? What is a 
compound fraction-?— a mixed num- 
ber? 

5. What is meant by a common 
divisor of two numbers ?-^by the 
greatest common divisor ? 



6. When are fractions saij to 
have a common denominator ? 

7. What is the common multiple 
of two or more numbers ?-^ihe least 
common multiple?— a prime num- 
ber ?~the aliquot parts of a num- 
ber ?'-a perfec^ number ? £xplain. 

8. What is denoted by a vulgar 
fraction ?( 1 29) How is an impro- 
per fraction changed to a whole or 
mixed number ?(fl6)--a whole or 
mixed number to an improper frac* 
tion ? 

9. How is a fraction multiplied 
by a whole number ?(3l9)--divided 
by a whole numb«V ? 

TO. How wOuld you muTlip'v a 
whole number by a fraction ?(2iS) 
—a fraction by a fraction ? 
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11. How would you divide a 
whole number by a fraction ?(225) 
•—a fiartion by h fraction ? 

12. How may you enldrge thn 
terms »f a fraclion ?{Z29) How ili- 
minish them ? 

13. How would you find the 
greatest common divisor of two 
numbers ? How reduce a fraction 
to it» lowest terms f 

14. How would you find a com- 
mon multiple of two numbers ?(23B) 
—the lea.si common multiple ? 

15. How are fractions brought to 



I a common denominator ?(239) — to 
the IcRSt rommon denominator? 

16. How are fractions of a higher ^ 
denomination changed to a lower 
denomination ?(243)— into integers 
of a lower?— a lower denomination 
to a higher f — into integers of a 
higher ? 

17. Is any preparation necessary 
in order to add ft ad ions .'(243) — 
why must they have the same de- 
nrminatur f How are they added ? 
How is subtraction of fractious per- 
formed ? How the rule of three ? 



SECTION VIII. 





B 








1 



POWERS AND ROOTS. 

EE Kn^oltttion. 

ANALYSIS. 

^3. Let A represent a line 3 feet long; if this length 
be multiplied by itself, the product, (3x3=) 9, feet is 
the area of the square, B, which measures 3 feet on every 
side. Hence, if a line, or a number, be multiplied by it- 
self it is said to be squared, or because it is used twice as 
a factor, it is said to be raised to the second power; and 
the line which makes the sides of the square is called the 
Jirst power; the root of the square, or its square root. 
Thus the square root of B=9, is A=:3. 

264. Again, if the square, B, be multiplied by its root, A. the product. 
(9^3==)27 feet, is the volume, or content, of the cube, ACE, p. 51. [61 ] 
which measures 3 feet on every side. Hence if a line or a number bs 
multiplied twice into itself, it is said to he cubed, or because it is employ- 
ed three times as a faqtor. (3x3x3=27) it is said to be raised to the 
third power^ and the line or number which shows the dimension^ r^f th^r 
cube, is called its cube root. Thus the cube root of A C E=27, is A=3. 

255. Again, if the cube. D, be multiplied by its 
root. A, the product, (27x3=) 81 feet, is the con- / 
tentof a parallelopipedon.ACE, whose length is 9 
feet, and other dimensions, 3 feet each way, equal 
to 3 cubes, ACE, placed end to end. Hence if a 

given number be multiplied 3 times into itself, or i/" 

employed four times as a factor, (3X3i>^3H3=81) 

ii is raised to \\iQ fourth power, or 6iguO(lra/e, of which the given nurn 

b^er IS called ihe fourth root. ■ 

15* 



D 
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!^5<-259. 



J^ Aftin, if i\^ butnidrate. D. be malttpiied by its root. A, thejpro- 

doct, (81x3s) 243. is the cooient of a pUnk. «qu il to 9 culies, ACE, 
laid down in a square fiirm, and called the aurtvUd, ur Jifth power, of 
wUeh A l^the Ji/lh ro^L 

25T« Again, if the suisoMd, or fifth power, he multiplied by its root A, 
the prodaci, (243 H 3=:) 729. is the content of a cube equal tvt 27 cubes, A 
C E, and ii called a tqiuured cube, or sixthpower, of which A is the sixth 
root, 

358* From what precedes it Appears that tbe form of a root, or first 
power if a line, the second power a square, tbe third power a ci<6e, tbe 
fourth power r parallelopipedon, the fifth power a plank, or square solid, 
and the sixth power a cv6«, and proceeding to the higher pnwers. it wtH 
be leen tbat the forms of the 3d, 4th and 5th pnwers are. rontiiiualiy re* 
peated; that is. the Sd, 6th, 9th, Sec. powers will be ettbes, the 4th, 7th, 
lOtb, Sec paraUelopipedons, and the 5th, 8th, 11th, tec, planks. The rais- 
ing of power of numbers is called 

INVOLUTION. 

259. Tbe mimber which denotes the power to which ano- 
ther it to be rai«ed, is called the index^ or exponent of the pow- 
er. To denote the second power of 3 we shoald write 32, to 
denote the 3d power of 5 we shoald write 5^, and others in like 
manner, and to raise the number to the power required, multi- 
ply it into itself continually as many times, less one, as UTe de- 
noted by the index of the power, thus : 

3 =3 esS first power of 3, the root. 

3^=s3x3 sf=9 second power, or square of 3. 

S^as3x3x3 as 27 third power, or cube of 3. 
3*~3x3x3xS**8l fourth power, or biqaadrate o! 3. 

^TESTIONS FOR PEACTICE. 



I. What 18 the fifth pow- 
er of 6? 

6 
6 

36 £d power. 
6 

£16 3d power* 
6 

1£96 4ih power. 
6 



Ant. 777^ 5th power. 



2. What 18 tiie secood 
power of 45 ? 

Ans. 2025. 

3* What is the square 
ofO.25 feet? (121) 

Ads. 0.0625 ft. 

4. What is the square of 
f inch ? 

Ads. ^ in. 

5. What is the cube of 
1), or 1.5? 
Ans. V-*3|,or 3.375. 
6. How much is 4* ? 6« ? 

83? 75p 114 ? 1010 ? 
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260. The powers of the nuwilvite, from the fint to the sixth 
iDclutJTai are exbibited in the followiDg' 
TABLB. 



I 25iMilUtfon. 

ANALYSIS. 

3C extracting (he roott or nnniberi, 
roof of ■ nunber. or powar, n k 

•rill pmdiKie ihKt power. «nd ii imDieil TroDi the denoiniTiiitinn □( ihp pup - 
•r. M tbeiqume root, cube root, arid root.Sd rooT. Ac. Thui 97 ii ih« 
coMor 3d puwei^ofS, lod beocc 3 ii calltd ths cube.or3d, raolo(2T. 

262, The square root of a qutntitv may be dennted by 
(his character, ^ called the rudieal sign, placed before 
it, and the ulhsr roots by the same sign, with the index 
of the root placed oveV it, or by fractional indicea placed, 
oa the right hand. Thus »^3, or 9^ denotes the square 
root of 9, ^£7, otSJ , detiotes the cube root of 27, and 

^16, or 16^ denotes the 4th root of 16. The latter me- 
thod of denotinr roots is preferable^ inumnch as b^ it 
we are able to aenote roots and pw«ra at the same time. 

Thus 8^ signifies that 8 is raised to the second power^ 
and the cube root of that power extracted, or that the 
cube root of 8 is extracted, and this root raised to the Sd 
power; that is, the numerator of the index denotes the- 
power, and the denonunator the root of the number orer 
which it stands. 

-OSS. AlrtioiigfaBT>rTiianib«rnniit Imv* ■ rsol, ilie toau of batvttj 
(■w numberi ciin be titlff eiprruid. bj iiaurei. W* can howerar by Ihe 
helpafdacimtliapproxi'mte rh« romi ofall lufficienlly near Far all prac- 
ileel purpmti. Sucb roals ■■ oaonol be fiitlj aipreiied. bj figuiai ar* 
danomiDated $ur4a, or irratiamd nambeo. 
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ployed at factors ; the cube of 1 is (1x1x1=) 1. two figures less tban 
the number employed as factors, and so on. The lea^t root consisting of 
two figures is 10, wiiose square is (10 M 10=) 100, which has one figure 
less than the number of figures in the factors, and whose cube* is (10 X 10 
X 10=) 1000, two figures less than the number in the factors; and the 
same may be shown of the least roots consisting of 3, 4, Sec. figures. Again, 
the greatest root consisting of only one figure is 9. whose square is (9X9 
=) 81, which has just the number of figures in the factors, and whoiiecube is 
(9x9X9=) 729 just equal to the number offigures in the factors ; and the 
greatest root consisting of two figures is 99, whose square is (99X99=) 
9801, lie. and the same may be shown of the greatest roots consisting of 
3, 4, &c figures. Hence it appears that the number of figures tn the con- 
tinued product of any number of factors cannot exceed the number offig- 
ures in *hose factors i nor fall short of the number offigures in the fac- 
tors by Vie number of factors, wanting one. From this it is clear that a 
square number, or the second power, can have but twice as many figures 
as its root, and only one less tban twice as many; and that the third 
power can have only three times as many figures as its root, and only 
two less than three times as many, and so on for the higher powers ; 
Therefore, 

265. To discover the number of figures of which any root 
will consist ;-* 

Rule. — Beg;-inQiDg> at the rig^t haod, distinguish the givea 
number into portions, or periods, by dots, each portion consist- 
ing of as many figures as are denoted by the index of the root: 
by the number of dots will be shown the number of figures of 
which the root will consist. 

EXAMPLES. 



1. How many figures in the 
square, cuW, and biquadrate 
root of 348753421.? 
• • • • • 
348 7 53421 square root 5. 

348753421 cube root 3. 

3487524 21 biqtiadrate 3* 



2. How many figures in the 
square and cube root of 68101 
2.1416.5^ 



681012.1416square5 
681012. 141600 cube 4 

Jn distinguishing decimals begin 
at the separatrixand proceed tow- 
ards the right hand, and if the last 
period is incomplete, complete it by 
annexing the requisite number of 
• ciphers. 

EXTRACTION OP THE SQUARE ROOT. 

ANALYSIS. 

_ * 

266. To extract the square root of a given number is to find a nura- ' 
her, which multiplied by Itself, will produce the given number, or it is to" 
find the length of the side of a square of which tlie given number express- 
c« the area. 



a06. 



Si^UAKE R0OT. 
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23 

9 square of uniti 
6 > twice the product of 
6 \ the tens by unit*. 
4 tquare of the ten*. 

5^ tqiiarc of !t3. 



329(30 
400 



1. If 529 feet of boards be laid down in a square form, what will be the 
Jengih of the sides of the square? Or, in oiber words, what is the square 
root of 529? 

From what was shown [264] we know the root must consist of two fig- 
ures, in as much as 529 consists of two periods. Now to understand the 
method of ascertaining these two figures, it may be well to consider how 
tfaa square of a root consisting of two figures is formed. For this pur- 
pose we will take the number 23 and 
square it. By this operation it appears 
th!it ihe square of a number consisting 
of tens and units i< made up of the 
square of the units, plus twice the pro« 
duct of the ten*, by the nniis plus the 
square of the tenf>. See thiii exhibited 
in figure F. As 10 ><iasIOO, the square 
of the tens can never make a i:>art of the 
two right hand figures of the whole 
square. Hence the square of the tens 
is always contained in the second peri- 
od, or in the 5 of the present example. 
The greatest square in 5 is 4, and its 
toot 2; hence we conclude that the 
teni in the root are 2=20. and 20 X20= 
400 But as the square of the tens c;in 
neVar contain signifirant fignret below hundreds we need only write th^. 
ifqare of Uie figure denoting tens under the second period. From what 
pracedes it appears that 400 of the 529 feet of boanis are now disposed of 

in a square form, E. measaring 20 feet on each 

side, and that 129 feet are to be added to this 

square in such manner as not tn alter its form , 

and in oider to do this the additions must be 

made upon two sides of the square, E=s20»4to 

20^:^40 feet. N»w if 129, the number of feet to 

^ be added, be divided by 40. thr iength of the 

additions, or dropping the cipher and 9, 12 be 

divided hy 4 the quotient will be the width of 

the additions ; and as 4 In 12 is had 3 times, 

we conclude the addition will he 3 feet wide, 

and 40X 3ssl20 feet, the quantity added upon 

the two sides. But since these additions are 

no longer than the sides of the square, A. »»^«'* .«nM*l.*f/p^*fi,f;^^^ 

the corner, as exhibited in F. whose sines 

M|v A 3 (t. are equal to the width of the additions, 

g- ;^ or 3 feet, and 3X3=sb9 feet, required to 

oo fill out Ihe corner, so as to complete the 
square. The whole operation vMf be 
arranged as on the next page, where it 
will be seen that we first find 'the root 

« of the greatest squnre in the left hand 

o period, plaee it in tiieform of a quotient. 

^ subtract the square from the period and- 
to the remainder bring down the next 
period, which we divide, omitting the 
right hand figure, by dot»We the root, 
and place the quotient for the second fig« 
urc of the root ; afcd the square of ihU 



2b ft. 



E 

to 

20 
400 ft. 



§ 



2UX8»60 



a 



20^20=a400 



s 



CO i 



o 

09 



23 ft. 
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261 



529 [23 
4 

43 ] 129 
129 
23 X23a=529 proof. 



figure being necessary to preserve the 
foriu of the square, by filling the corner, 
we place it at the right of the divisor, in 
placeof the cipher, which is always un* 
derstood there, and then multiply the 
whole divisor by the last figure of the 
root* As we may conceive every root to 
be made up of tens and units, the above 

reasoning may be applied to any number whatever, and may be given in 

the following general 

RULE. 

i267. Distinguish the gfiven numbers into periods *, find the 
root of the g'reatest square number in the left band period, and 
place the root in the manner of a quotient in division, and this 
will be the hif^hest fig'ure in the root required. Subtract the 
square of the root already found from the left hand period, and 
to the remainder bring down the next period for a dividend. 
Double the root already found for a divisor ^ seek bow many 
times the divisor is contained in the dividend, (excepting the 
right hand figure) and place the result for the next figure in 
the root, and also on the right of the divisor. Multiply the 
divisor by the figure in the root last found; sabtract the pro- 
duct from the dividend, and to the remainder bring down the 
next period for a new dividend. Double the root now found 
for a divisor, and proceed as before to find the next figure of 
the root, and so on, till all the periods are brought down. 

QUESTIONS FOR PRACTICK. 



I. What is the square root 
of 529 .? 

3. What is the square root 

of 2? Ans. 1.41424-. 

The decimals are found by an- 
nexing pairs of ciphers continually 
to the remainder for a new dividend. 
In thii way a surd root may be ob- 
tained to any assigned degree of 
exactness. 

3. What is the square root of 
1 82.25 .> Ans. 13.5. 

4. What is the square root 
of .0003272481 .^ Ans. .01809. 

Hence the root of a decimal is 
greater than its powers. 

5. What is the square root 
of 5499025 ? Ans. 2345. 



6. What is the square 
root of^ ? Ans. .64549. 

Reduce-^to a decimal and 
then extract the root, (130). 

7. What is the square 
root of ff ? Ans. |-. 

8. What is the Square 
root of 1^1? Ans.if. 

9. An army of 567009 men 
are drawn up in a solid body, 
in form of a square ; what is 
the number of men in rank 
and file ? Ans. 753. 

10. What is the length of 



V 
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the side of a square, which 
shall coQtain an acre, or 160 
rods ? Ad8. 12.649+rod8. 

11. The area of a circle is 
234.09 rods ; what is the 
length gf the side of a square 
of equal area? Ans. 15.3 rods. 

12. The area of a triangle 
is. 45244 feet; what is the 
length of the aide of an equal 
square ? Ans. 212 feet. 

13. The diameter of a circle 
Is 12 inches ; what is the di- 



ameter of a circle 4 times as 
large ? Ans. 24. 

Circlef are to one another as the 
squares of their diameteis; there- 
fore square the given diameter, 
multiplj^ or divide it by ihe givea 
proportion, as the required diame- 
ter is to be greater or less than the 
given diameter, and the square 
root of the product, or quotient, will 
be the diameter required. 

14. The diameter of a cir- 
cle is 121 feet; what is the 
diameter of a circle one half 
as large ? Ans. 85.5+feet. 



268. Hamt^ (wo nde» of a right angled triangle given to find 
ihe oUier tide :-*- 

RuLip.— Square the two given sides, and if they are the two 
sides which include the right angle, that is, the two shortest 
sides, add them tc^ether, and the square root of the sum will 
be the length of the longest side; if not, the two shortest; sub- 
tract the square of the less from that of the greater, and the 
square root of the remainder will be the length of the side 
required* (See demonstration, Part I. Art 68.) 

QUESTIONS FOR PRACTICE. 

1. In the right angled If A B be 45 inches, and 

^'^S?*®'.^ ® ^'J^^ "^f ^9. A C 36 inches, what is the 
18 36 inches , and the side B C length of B C ? 

Q AC^=36x36=.l£96 

B C2 « 729 

B C« i^729«2r inches. 

If A B«45, B C=.«rin. 
what is the length ef A C ? 
AB«=45^B 0^=27^^, A 
Ca and A C = V 1296"=36im 




AC^=36X36= 
BC2=27X27« 



1296 
729 



AB2^ 
AB= 



2025 
y2025«^45in. 
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2. Suppose a min trarel east 
40 miles, (from A to C) and 
then turn and trayel north 30 
miles ; (from.C to B) how far 
is he from the place (A) where 
^e started? /ins. 50 miles. 

a A ladder 48 feet lomg 
wilJ jusi reach from the oppp- 
site ude of a ditch, known to 
be 35 feet wide, to the top of 
a Ah! ; what is the beig^ht of 
thefoK? Ans. ^:84' feet. 

4. A ladder 40 feet long, 
with the foot planted in tlie 
same place, will just reach a 
window on one side of the 
street 99 feet from the ground, 



and one on the other side of 
the street 21 feet from the 
l^round ; what is the width of 
the street ? 

Ans. 56.64+ feet. 

5. A Bne 81 feet long, wilJ. 
exactly reach from the top o^^ 
a fort, on the opposite bank o^ 
a river, known to be 69 feet 
broad ; the height of the wall 
iB required. Ans. 42.425 foet 

6. Two ships sail from the 
same port, one goes due east 
150 miles, the other due north 
252 miles; how iar are they 
asunder ? Ans. 293.26.mi]eii. 



269. Tq Jmd a tnean proportiqna^bil^^ 

R01.B.— Multiply the two given Aumber^tbgether, «nd the 
square root of the product will. be the mean pipportio^ai 
^ugbt. 



QUESTIONS FOR PRACTICE. 

1. What is the mean propor- 
itional between 4 and 36 ? 

%x4^]44.and «^144«12 Ans 
Then4: 12:: 12:36. 

2. What is the ^Bheaa pro- 1 



portional between |9 and 64 ? 

Ans. 56. 

3. What is the mean ipror 
pqrtional bejtWjecn. lo^and W? 



EXTRACTION OP THE CUBE ROOT. 

ANALYSIS. 

2T0. To extract the cube root of a given nuinber. is to find a nuiatec 
which aisWplied by its square will produce the ^ivea number, or It ii to 
lindthsBeng^hnrfthesiOeofawbeof which t|iegjvjBp number expresses 

•the cQBtent. . t.< .1 

1. 1 have 1^167 solid feet of stone, which I wisb|o.tay uplo^ cubical 

pile ; what will be the length of the sides ? or, In other words, what is tue 

cube root of 12167? , /,^ . .« •.. aI 

Bi distingoifhJng 12167 into periods we find the root wril eonsist oi 

two figures. (265) Since the cube ^ f tens ^64) can contain po »»gn»5*^"^ 

figures less than thousandu, the cube «f the tens in the root most be mw 

in the left hand period. The greatest cube Inl2ia 8, whose root it «. 
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• 

1>ut the value of 8 if 8000, Mid the 2 it fQ, 

12167(23 root, thiit ii.8000feet of thettone will make a 

2X2Xifc»0 pile nieafuriug 20 feet oa each lide, aodl 

^ (12167—8000=) 4167 feet remain to be 

2.ai<300x2x \4167 added to this pile in such a manner at to 

30«=1260 / . continue it in the form of a cube. Now 

I200x3=;3600 it it obvious that the addition mutt be 

60 X 3x3=540 mvide upon 3 lidet; and each tide beinc 

3>c3M 33=s27 SO feet square, the surface upon whicn 

the additions must be made will be (20 X 

4167 20 ><3s=2 ^ m300=s) 1200 feet, but whes 

these additions are made, there will evi- 
dently be three deficiencies along the 
lines where tliese additions come together, (20 feet long, or 20>^s=2><30 
ss) 60 feet, which must be filled in order to continue the pile in a cubic 
form. Thus the points upon which the additions are to be made are 
(12004'60=) 1260 feet and 4167 feet, the quantity to be added divided 
by 1260, the quotient is (4167-7-12608=) 3, which is the thickness of the 
additions, or the other figure of tiie root, flow if we multiply the surfiice 
of the three sides by the thickness of the additions, the product, (1200 M3 
==) 3600 feet, is the quantity of stone required for those additions. Then 
to find how much it takes to fill the deficieneies along the line where 
these additions come together, since the thickness of the additions upon 
the sides is 3 feet, the additions here will be 3 feet square, and 60 feet, 
and the quantity of stone added will be (60><1 3 P<3>=) 540 feet. But after 
these additions there will be a deficiency of a cubical form, at the corner, 
between the ends of the last mentioned additions, the three dimensions 
of which will be just equal to the thickness of the other additions, or 3 feet, 
and cubiqg 3 feet we find (3>c3x3x3as) 27 feet of stone required to fill 
ttaitcorner, and the pile is now in a cubic form measuring 23 feet on 
every side, and a.d^ding the quantities of the additions upon ihe sides, the 
«dges, and at the corner together, we find them to amount to (36004-5^ 
•(.27=:) 4167 feet, just equal to the quantity remaining of the 12167 after 
taking out 8000. To illustrate the foregoing operation, make a cubic 
block of a convenient size to represent the greatest cube in the left hand 
period. Make 3 other square blocks, each equal to the side of the cube, 
and of an ind£fii\ite thickness, to represent tlte additions upon the thfee 
tides, then 3 other blocks, each equal in length to the siifes of the cube, 
and their other dimensions equal to the thickness of the square blocks, to 
represent the additions along the edgat of the cube, and a small cubic ' 
block with its dimensions each equal to the thickness of ths square blocks, 
jto fill the space at the corner. These placed together in the manner des- 
eribed in the above operation, will render the reason of each step in the 
process perfectly clear. The process may be summed up in the following 

RULE. 

271. 1. Having diatinguiahed the given number into periods 
of three figures each, find the greatest cu^'iin the* left hand 
period, and place its root in the quotient. Subtract the cube 
from the left hand period, and bring down the next period for 
a dividend. Multiply the square of the quotient by 300, 
.oalling it the triple square, and the, quotient by SO, calling U 
the triple quotient, and the sum of these call the divisor. 

16 
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S?ek liovr often the divisor may be had io the dividend, and 
place the result in the quotient. Multiply the triple square 
hy the last quotient figure, and write the product under the 
dividend ; multiply the triple quotient by the square of the 
last quotient figure, and place this product under the laitt ; 
under^these write the cube of the last quotient figure, and call 
their sum the subtrahend. Subtract the subtrahend from the 
dividend, and to the remainder bring down the next period for a 
new dividend, with which proceed as before ; and so on till the 
whole is finished. 

QUESTIONS FOR PRACTICE. 



3. What is the cube root of 

181574S? 

1 X ) x300«^00li815748(122 
Divisoi 330'| 815 divid. 

300x2=600 

30^4 22=120 

23= 8 

728 8Ub. 
!2 ^ X 'JOO-f l-i H 30 43560)87848 

43200^2=86400 

360><22= 1440 

23= 8 

sQbtra. 87843 

3- What is the cube root of 
K'til'S r Ans. 22. 

4. W hat ib the cube root of 
G6;M(J-j[44a :- Ans. 672. 



'5. What is the cube root of 
2 ? Atw. 1.25+ 

The decimals are obtained bj 
annexing ciphers to the remainder, 
as in the square root, with this dif- 
ference, that 3 instead of 2 are an- 
nexed each time. 

6. What is the cub^ root of 
27054036008 ? Ans. 3002. 

7. What is the cube root 

of im ? 

8. What 18 the cube root 
off? 



§^AB9, 



-^*= 



i 



If ==.666666+f«-»7;S 
+ Ans. 



272. SoHds of the tame form are in proportion to one anothtroi 

the cubes oftkeir similar tides or diameters, 

J. If a bullet weighing 72 
]b8. be 8 iuches in diameter, 
what is the diameter of a bul> 
let weighing 9 11.^.? 
72: 88 : . 9 : 404^ Ans. 4 in. 

ti. A bullet 3 inches in dia- 
ir<?ter weighs 4 lbs. what is 
ii*o weight of a bullet 6 inch- 



es in diameter r 
3x3x3=28 &6x6x6s216 
lb. Thus 27 : 4 : : 216. 
Ans. 32 lbs. 

3. If a ball of silver 12 in- 
ches in diameter be worth 
$600, what is the worth of 
another ball, the diamater of 
which is J5 Inches? 

Ans. $117l.87-f ' 
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EXTRACTION OF ROOTS IN GENERAL. 

ANAI^YSIS. 

373* The roots of most of the powers may be found by repealed ex- 
traction! of the square and cube root. Thus the 4th rooi. n the square 
root^ of the square root; the sixth root is the square root of the cube root, 
theStta root is the square root of the 4th root, the 9th root is the cuhr root 
of the cube toot. Arc The roots of high powers are most easily (ound ^»y 
k>garithms. If the logarithm of a nuinber be divided by the iml<>K of it» 
root tlie quotient will be the logarithm of the root. The loot of auy 
poner may likewise be found by the following . 

RULE. 

274. Prepare the given number for extraction by |M)i(itin{!f 
off from the place of units according to the required root. P>nd 
the first figure of the root by trial, subtract its power from ihm 
first period, and to the remainder bring down the first figure 
i^ tbe Bext period, and call these the dividend. - Involve the 
root already found te Cbe nest inferior power to that which is 
given, and multiply it by the number denoting the given pow- 
«r for a divisor. Find how many times the divisor may be • 
liad in the dividend, and the quotient will be another figure ef 
the root. Involve the whole root to the given power ; sub- 
tract It from the given number as before, briag down the first 
iigiire of the next period to the remainder for a new dividend, 
to which find a new divlsor/and so on till the whole is ilnished. 






Qir£STIONS FOR PRACTICE. 



I. What is the cube root of 
48328544? 

48228544 ( 364 
-i3«27 

32 ><3»27)212 dividend. 

d63«:46656 



d6ax3»d708)15725 2d dir^d. 
364 3»48228544 



2. What is the fourth root 
of 19987173376 ? 

Ans. 376 

3. What is the sixth root of 
191 102976 ? Ans. 24. 

4. What is the seventh root 
of 3404825447? Ans. 23. 

5. What is the fifth root of 
30768282110671562^? 

Ans. 3'] 45. 



*•• 5 
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274; 



REVIEW. 



1. If the length of a line, or any 
number be multiplied bv itself, what 
will the product be? (253) What 
is this operation called? What is 
the length of the line or the given 
number called ? 

2. What is a cube? (61) What 
is meant by cvibing a number ? (254) 
Why is it called cabiog? By 
what other name is the operation 
efelled? What is the given num- 
ber called? . 

3. What is meant by the biquad- 
rate, or 4th power of a number? 
What is the form of a biquadrate ? 

4. What is a sursolid? What 
its form ? WhM is the .squared 
cube ? What its form ? What are 
the successive forms of the higher 
powers? (258). 

5. What is the raising of powers 
oalled ? How would you denote the 
powerof a number? Wltat is the 
•mall figure which denotes the 
power called? How would you 
raise a number to a given power? 

6. What is Evolution? What 
is meant by the root of a number ? 
What relation have Evolution and 
Involution to each other ? 

7. How may the root of a num- 
ber be denoted ? Which method is 
preferable? Why? (262) 

8. Has every number a root ? 
Can the root of all numbers be ex- 
pressed ? 4Vhat are those called 
which cannot be fully expressed ? 

9. What is the greatest number 
of figures there can be in the contin- 
ued product of a given number of 
factors ? What the least ? What 
is the inference ? How then can 
you ascertain the number of figures 
of which any root Will consist? 



10. What does extracting the 
square root mean? What is the 
rule ? Of what is the square of a 
number consisting of tens and units 
made up? (266) Why do yon sub- 
tract the square of the highest fig- 
ure in the root form the left hand 
period ? Why double the root for 
a divisor ? In dividing why omit 
the right hand figure of the divid> 
end ? Why place the quotient fig-^ 
ure in the divisor ? What is the 
method of proof ? 

11. When there is a remainder 
how may decimals be obtained in 
the root ? How find the root of a 
Vulgar Fraction ? What propor- 
tion have circles to one another ? 
When two sides of a right angled 
triangle are given, how would you 
find the other side ? What is the 
proposition on which this depends ? 
(68) What is meant by .a mean 
proportional between two numbers ? 
How is it found ? 

12. What does extracting (he cube 
root mean ? What is (he rule? 
Why do you multiply the square of 
the quotient by 300? Why the 
quotient by: 30 ? Why do you mul- 
tiply the triple square by the last 
quotient figure ? Why the triple 
quotient by the square of the last 
quotient figure ? Why do you add 
to these the cul>e of the la[st quo- 
tient figure ? With what may this 
rule be illustrated ? Explain iht 
process. 

13. What proportion have solids 
to one another? How can you 
find the roots of higher powers ? 
(273) State the feocral rule. 
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SECTION VIII. 



MISCELLANEOUS RULES. 

at 

Vn^. When numbers increase by a common excess, or de- 
tcrease by a common difference, they are said to be in Arithmt- 
tkal Progression, When the numbers increase, as 2, 4, 6, 8. 
&c they form an cucending teries^ and when they decrease, as 
8, 6, 4, 2, &c. they form a descending series. The numbers 
which form the series are called its terms. The first and last 
term are called the extremes, and the others the means. 

276* If I buy 5 lemon? giving for the first 3 cents, for the lecond 5, for 
the third 7, and so on with a common difference of 2 cents ^ what do f 
give for the last lemon ? 

Here the common diflFerence, 2, is evidently added to the price of the 
first lemon in order to find the price of the last, as muny times less 1, (34. 
24.2.4.24«2=£ll Ans.) as the whole number of lemons, Hence, 

I. The first term, the number of terms, and the common differ- 
ence given to find the last term, 

RuLE.^-Mu]ttpIy the number of terms less I, by the common 
difference, and to the product add the first term. 

.2. If I buy 60 yards of cloth, 3. If the first term of a se- 
and give for the first yard 5 ries be 8, the number of terms 
cents, 6)r the next 8 cenrts, 21, and the common difference 
for the next 11, and so on, in- 5, what is the least term f 
creasing by the common differ- 20 >^ 5+8= 108 Ans. 

ence, 3 cents, to the last, what 
do I give for the last yard ? I 

59x3=177, and 177+5= ' 
18Scts. Ans. 

2T7* If ! bny 5 lemons, whose prices are in arithineticai pfogression, 
the first costing 3 6entF, and the last, 11 cents, what is lh« common dixTer- 
euce in the prices f 

Here 11-<-3=:&, and 5— 1=:4; 8 thenisfhe amount of 4 equal differences^ 
and 4) 8 (s=2» the common difference. Hence, 

IL The first term, the last term, and the number of terms given 
to find the common difference. 

Rule.— Divide the difference of the extremes by the num- 
ber of terms, less 1, and the quotient will be the common dii^ 

16* 
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978»a79. 



2. If the first term of a se- 
ries be By tbe last 108, and 
the number of terms 21, what 
is' the common difference ? 

lQSM8-*-21— 1=5 Ana. 



. 3. A man has 12 sons whose 
ages are in arithmetical pro- 
gression, tbe youngest is 2 
i years old^ and the oldest 35 ; 
what is the common difference 
f in their ages P Ans. 3 y'rs. 



378« Ulzwt Scents for thefint lemon, and 11 cents for the !a»t. aa«i 
the common difference in the prices be 2 cents, how ittany did t buy ? 

Tbe difference of the extremes divided by the number of terms, tess 1. 
gives the common difference (277) ; consequently the difference of tbe 
extremes divided by tbe common difference must give the number of term* 
leis 1, (ll-^3s=8. and 8*£-2=:4 and 44.1=) 5 Ans. Hence, 

III. Tkefirtt term, the Uut term, and the coffimon differ enu 
given to find the nuvtiber of terms* 

Rule.— Divide the aifference of the extremes by the common 
difference, and the quotient, increased by 1, will be the answer. 



2. If the first term of a se- 
ries be 8, the last 108, and the 
common difference 5, what is 
the number of terms ? 

108^8^5=20, and20+l=s 
21 Ans. 



3. A man on a journey tra- 
velled the first day 5 miles, the 
last day 35 miles, and increas- 
ed his travel each day by 3 
miles, how many days did he 
travel ? Ans. 11. 



279* If I buy 5 lemons, whose prices are in aritbmetical progression, 
{tving for tbe first 3 cents, and for the last U cents, what do I give for tbe 
whole ? 

The mean, or average price of the lemons will obviously be half war 
betwee n 3 and 11 cents==4 the difference between 3 and 11 added to3 1» 

(11— 3-f-2=)7, and 7 the mean price multiplied by 5 the number of lemons 
equals (7:»<5=) 35 cents the answer. Therefore. 

IV. The first md last term, and the number of^rms eiven to 
find the sum of the series. ^ 

Rule.— Multiply half the sum of the extremes by the num- 
ber of terms, and the product ^ill be the sum of the series. 

2. How many times does a 3. Thirteen persons gave 
common clock strike ia 12 present^ to a poor man in 
hours . arithmetical prog'ression, tbe 

first gave 2 cents, the last 26* 
cents; what did they allg-ive.^ 

Ans. $1,82. 



l+lk-^3Xl2«78 Ans. 



^ 
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260m A Geometrical Progression is a series of terms which increase 
by a constant multiplier, or aecrcase by a constant divisor, Rs 2, 4, 8, 10^ 
32, ike. increasing by the con$itant multiplier 2,or27, 9. 3,1 , j^.&c. decrea- 
sing by the constant divisor. 3. The^muUiplier or divisor, by which th« 
series is produced, is called the rcUio. 

281* A person bought 6 brooms, giving 3 cents for the first, 6 oeots for 
the second, 12 for the third, and soon, doubling the price to the sixth; 
what was the price of the sixth ? or, in other words, if the first term of 
a series be 3, the number of terms 6. and the ratio 2, what is the last term ^ 

rhe first term is 3. the second. 3x2s=6, the third, 6x2=(3'-c2.*t2)= 
12, the fourth. 12>-i2={3x25<2>^2=*) 24, the fifth. 24H2=(3K2H2Ha 
»4 2=) 48, and the sixth, 48 ^ 2=(3 >42><2H2H2X 2=x) 96. Tiien 96 
cents is the cost of the sixth broom. By examining the above, it will be 
seen that the ratio is. in the production of each term of the series, as many 
times a fiictor. less ong» as the number of terms, and that the first term is 
always employed once as a factor, or, in other words, any term of a geo- 
metrical series is the product of the ratio, raised to a power whose index 
is one less than the number of the term, multiplied by the first term. 

Note. — If the 2d power of a number, as 9.^, be multi- 
plied by the 3d power, 2^, the product is 2^. Thus 2^ 
=2x2=4, and 23=2x2x2=8, and 8x4=S2=2x2 
X2x2X^>And, generally, the power produced by miil- 
tiplyiog one power by another is denoted by the sum of 
the indices of the given powers. Hence, in finding (ha 
higher powers of numbers, we may abridge the operation 
by^ employing as factors several of the lower powers,, 
whose indices added together will make the index of the 
required power. To find the 7th power of 2,. we may 
multiply the 3d and 4th powers together, J.lMis : 2^=2^ 
X2* =8 X 16=128 Ans. 

I. The first term and ratio given to find any oilier ttrtn, 

RuL£. — ^Find the power of the ratio, whose index is one lees 
tban the number of the required term, and mtdtiply this power 
by the first term, the product will be the ans^r, if the seried 
is increasiog, but if it is decreasing*, divide the first term by 
the power. 



1. The first term of. a ge- 
otnetrical series i's 5, the 
ratio 3 ; what is the tenth 
term ? 

39 =3* X35 =81x248== 
19683, and 19683x5=98 
415 Aas. 



2. The first terra of a de- 
creasing series is 1 000, the 
ratio 4, and the number of 
terms 5 ; what is the least 
term ? Ans. Sf |. 
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382* A person bought 6 brooms, giving 3 cents for the first and 96 cent* 
fori))e last, and tbe prices form a geometrical series, the ratio of w^ich 
was 3; what was the cost of all the brooms ? 

The price would be the sum of the following series : 3+6+124-24+ 
48+96=189 cents, Ans. If the foregoing series be muUiplied by the ra- 
tio, % the prodact i8,6+l2+244-48-f-96=192 whose snm is twice that of 
the* first. Now subtracting the first Series from this, the remainder is 194 
— 3=189=rthe sum of the first series. Had the ratio been other than 2, 
ihe remainder would have been as many times the sum of tlie series at 
tbe ratio, less 1, and the remainder is always the difference between the 
first term and the product of the last term by the ratio. Hence, 

II. Tht first and last term and ratio given to find tfu sum of 
(he series. 

Rule.— Multiply the last term by the ratio, and from the 
product subtract the first term, the remaioder divided by the 
ratio, less 1, will give the sum of tbe series- 

secopd, $4 the third, and so on, 



2. The first term of a geo- 
metrical series is 4, the last 
term 972, and the ratio 3; 
what is the sum of the series ? 



3-1)972X3 — 4C=I436 Ans. 

Note.— The marks drawn over 
the numbers show ihat 4 must be 
laJten from the product of 972 by 3, 
and the remainder divided by (3—1 
=) 2. This mark is called a vincu- 
lum- 

3. The extremes o( a geo- 
metrical progression are 1024 
and 59049, and the ratio H; 
What is tbe sum of the series ? 

Ans. 175099, 

4. What debt, will be dis- 
charged in 12 months by pay- 
ing $1 the first month, $2 the 

293. If a pension of $lf>0 dollars per annnm h« forborn G year?*, what 
is there due at t)ie end of that time, allowing compound ti:iere»t at 6 per 

Whaiever the time, a isoljvions that tbe last year's pension ^«n oraw 
no interest, it is therf»fore only $100; the last but one will rflmw interest 
one year, amounting to J^flOS ; ibe last but two, interest (conr»pound>for 2 
yeaiTs, amounting to j^\l2M\ and so on. forming a geometrical piogres- 
aion. whose first term is 100, the ratio J, 06, and the sura of this series 
will be the amount doe. To find the last term (281) say. 1.065 » WQ=s= 
133.822 55776, th e sixth term | and to find the sam of the series (282) say. 

133.81255777 x 1.06-100=41.8519112256, whicJi divid<?a f)f 1.06—1==^. 
i6. (iyi|6 ^667. 9318576 Ans. or sum due. 



each succeeding payment be- 
in^ double the last; and wbat 
will be tbe last payment f 

. 5 $4095 the debt. 

^"*- ^ $2048 last pay't. 

5. A g-cntleinan beings ask- 
ed to dispose of a horse, said 
he would sell him on condi^loa 
of having 1 cent for the first 
nail in bis shoes, 2 cents for 
the second, 4 cents for the 
third, and so on, doubling- tbe 
price of every nail to 32, the 
number of nails in bis foor 
ahoes ; what was the price of 
the horse at that ra^« ? 

Ans. $42949672:95. 
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284* A sum of money payable every year for a number of yeara it 
* called annuity. When the paymebt of an annuity is forborn, it is aaiil to 
be in arrears. 



I. iVhat 19 the amount of an an- 
nuity of $40, to continue 5 yean, 
allowing 5 percent, coropouml inte- 
rest P Am. 221.025. 



2. II a yearly rent of j^30 be (of- 
born 7 years, to whut does it amount 
at 4 per cent, compound intere«t ? 

Am. ;Sr394.9l. 



285. Of the yarioas sobdinsioDs of a' foot, the ioHowio^ i« 
one of the moat common 

TABLE. 

1 foot is 12 ioches, or primes, ' I = I ft. 

1 inch \2 seconds " ^=» ^ 

1 second 12 thirds '" TV«>*Ty= tI? 

1 third \2 fourths "" ^ of ^^ o^ i^^^ttVt ^^• 

Ibrming' a decreaaingp geometrical progfression, irhose first term 
M I, and ratio 12. Hence they are called IhiodtcimaU. 

£86. How many square feet in a floor, 10ft. 4in. iong, 
and 7ft. 8in. wide ? 

Here we wish to multiply lOft. 4' by 

10ft. 4' 7ft. 8' ; we therefore write them as at 

7 8 the left hand, and multiply 4 by 8=e32, 

but 4' being ^ of a foot, and 8' j^, the 

6 10 8 pfO'luctia^^X^^)^* of a fjot, or 

_ 72 4 32" which reduced gives 2' 8''; put- 

— ,-. ting down 8" we reserve the 2' to be 

79ft. 2' 8" Ans. added to the inches. MuUipiving 10ft. bv 

8'«=yf the product is (223) fj, tt» jirhick 
^ being added we have fj=* 6ft. 10'. Next, multiply- 
ing 4'«^ by 7=41= 2ft. 4', writing the 4' In the place 
of inches, and reserving th« 2ft., we say r times 10 are 
70, and two added are 72, which we write under the 6ft. 
and the dum of these partial products is 79ft. 2' 8" Ans. 

IVatb. — Wii«n i««i «r» ootteemedt the product ii of the fame denoini. 
oatioo asthe^erm multiplying the feet ; and when feet are not ooucemo 
•4, the name #f the product will be denoted by the sum of the indieet of 
the two factors, or sirol^es oyer theto. Tbas 4' H T*:iV", Tberefort, 
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287. To multiply a number cotisisting offset, incfus, secondi, 
^c. by anoUier of the same kind, 

Rb'LE. — Write the several terms of the multiplier ander the 
corresponding- terms of the multiplicand; then multiply the 
xvhole multiplicand by* the several terms of the multiplier suc- 
cessively, beginning at the right hand, and placing* the first 
term of each of the partial products under its respective multi- 
plier, remembering to carry one for every 12 from a lower to 
the next higher denomination, and the sum of these partial pro- 
tiucts will be the answer, the left hand term being- feet, and 
those towards the right primes, seconds, &c. 

This is a very useful rule in measuring^ wood, boards, ftc. 
and for artificers in finding- the contents of their work. 

QUESIIONS FOR PRACTICE. 



2. How much wood in a 
load 7ft. 6' long, 4ft. 8' wide, 
and 4ft. hif h ? 

Atts. 140ft. or 1 cord t2ft. 

M4iltiply the length by the width, 
Anil thift product by th« height. 

3. How many square ieet in 
a board I6i!t. 4in. longf, and 2ft. 
«ia. wide ? Ans. 43ft. 6tQ. %''. 

4. How many feet in a stock 

«f 12 boards 14ft. G' lon^, and 

^t 3' wide ? Ans. 217ft. 6'. 

NoTX.~Inches, it will be recoN 
lecied, are so many 12tht of a foot, 
whether the foot is lineal, square, 
or solid. 6in. in the above aaswer 
i» j^ a square foot, or 72 square in- 
ches. 

5. What is the content of a 
oeilin^ ^ISA;. ^ long, and 25ft. 
«riSioad ? Ans. 1:102ft. IC 6". 

.6. How mveb wood in a 
load 6ft. 7' long, 3ft. 5' high, 
and 3ft. 8' wide ? 

Ans. 82ft. 5' 8" 4'". 

7. What is the solid content 



pile of 4 foot wood, 24ft. long, 
and 6ft. 4' high ? 

Ans. 4} cords. 

9. How many square yardi 
in the wainscot inr of a room 
18ft. long, 16ft. € wide, and 
9ft IC high? 

Ans. 75yd. 3ft. &. 

K). How much wood in a 
cubic pile measuring 8ft. on 
every side ? Ans. 4 cords. 

11. How many square feet 
in a platform which is 37 feet 
11 inches long, and ^ feet 9 
iac&es broad? 

Ana. 900ft. 6' 3". 

12. How much wood in a 
load 8 feet 4 inches long, 3ft. 
9iD. wide, and 4ft. 5iii. high ? 

Ans. 138fit 0' 3". 

13. How many feet orfloor- 
ing in a room which is 28 feet 
6 Inches long, and 23 feet 5iD. 
broad ? Ans. eG;7h. 4' ef\ 

* 

14. How many square feet 



of a wall 53ft. Q long, 12ft, 3' ', are th^i« in « board wbiob i« 



bif b, and 2ft. thick ? 

Ans. 1310ft. 9^. 
^. How many cords in a 



15 feet 10 inches long, and 91| 
Inches wide ^ 

Ans. 13ft icy 4" Sf". 
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288' Pontion is a rule by which the true an«wer to a cer- 
tain class ofquestioas is discovered by the use of false, or sup- 
posed numbers. 

2S9« Supposing A*8 ago to be double that of B'«, and B's age triple 
that of Cs.'and the sum of their ages to be HO years ; what is the age of 
each ? 

Let us suppose C*s age to be 8 years, then by the question B*8 age is S 
times 8ss'24 years, and A's 2 tiroes 24=48. and their sum is (8Hh'24-|-48 
as) 80. Now as the ratios are the same both in the true and suppo* 
sed ages, it is evident that the true sum of their ages tvfll have the same 
ratio to the true age of each individual that the sum of the supposed age* 
has to the supposed age of each individual, that is 80 : 8 : : 140 : 12 C*s true 
age; or 80 : 24 : ; 140: 42, B's age, or 80 : 48 : : 140 ; 84, A*s age. This 
•peratioo is called Single Position^ and may be expressed as foliovv& : 

290. When the ruuU has the same ratio to the supposition 
(fccrf the given number has to the required one. 

RuiiE. — Suppose a number, and perform with it the operation 
described in the question. * Then, by proportion, as the result 
of the operation Im to the supposed number, so is the g'iven 
result to the true number required. 

8 th part bj £0 ? Ana. 480. 

4. A vessel has 3 cocks, 
the first will fill it in 1 hour« 
the second in Q, the third 
in S ; in what time will 
they all fill it together? 

Ans. y\ hour. 

5. A person, after spend- 
ing i and ^ of his monejr^ 
ha4 £60 left;; what had he 
at firsts Ans. gl44. 

6. What number is that, 
from which, if 5 be sub- 
tracted» f of the remainder 
will be 40? Ans.65« 



£• What number is that, 
which, being increased by 
i, i and i, itself will be 
125 ? 

Then 50 : 24 ; : 125 iGOAns. 
Sup. 24 Or by fractions. 
jaBl2 Let 1 denote the 
ias 8 required number: 
1« 6 then 

— i + J+i+i=«125. 
'••^^50 or ii+jf4-^+ 
^=»ff and 1 = 
fj>125 (60 Ans, 
(see p. 159, Misceli) 

3. What nun^ber is that 
whose 6tV part exceeds its 

n. When the ratio between the reqmrsdandpie supposed nvm- 
her diners from that of the given nupiber to the rehired one. 

, 391. R0LE.-<-Take any two numbersy and proceed wiU^ 
each aocQrdipg to the cofiditioo of the qnestio^ soiio^ the 
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errors. Multiplj the first supposed namber by the last er- 
ror, and the last supposed number by the first error; and if the 
errors be alike, (that is, both too great or both too small,) di- 
vide the difiereoce of the products by the difference of the 
errors i but if tm/iike, divide the sura of the products by the 
sutD of the errors, and the quotient will be the answer. 

ffoTK. — Thif rule is founded on the luppotition that the first error it to 
the lecond, at the dtfierence between the true and first supposed \% to the 
diflerence between the true and second supposed number; when that is 
not the. case, the exact answer to the question cannot be found by this 
rale. 

7' There is a fish whose head is 10 inches long, his tail Ib as 
long as his head and half the length of hia body, and his body 
b as long as his head and tail both ; what is the length of the 
fish? 

Suppose the fish to be 40 inches long, then 

40 Again sup. 60 40 to 






body|» - . 20 J« - . SO 

Uil i of i + 10«20j of i+10«»25 60 5 

bead 10» - - 10 10=»10 10 40 

50 65 

let error • - - 10 2d error 5 600 200 

200 

) 0— 5» 5 ) 400 ( 80in. Ans^ 
40 



The above operation is called Double PoHHmu The above question, 
and most others beloogiog to this rule, may be solved by fractions, thus : 

j<»thebody, i of j^»>i-4-10»the tail, and 10»the head* 
and |^4*i + 10+10= the length i+i'^i and f— j.^^.* 
104.10=20 and 20x4=30 Ans. * 



2. What number is that 
which being increased by 
its ^» its iand 5 more, ^rill 
be doubled ? Ans. 20. 

Q, A gentleinan has 2 hor- 
ses, and a saddle worth $50 ; 
if the saddle be put on the 
fir^t horsO) his value will Jbe 



doirble that of the second; bat 
if it be put on the second, his 
value will be triple that of the 
first; what is the value of 
each horse ? 
Ads. 1st horse $30, 2d $40. 

4. A and B lay out equal 
shares in trade : Ag'aios $196, 



«92,29).894. F£BMUTATI05 OF qiTANTiTIES 
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and B loses (87, th«n A's 
money is double that of B j 
what did each lay out ? 

Ans. $dOO. 

5. A and B hare both the 
same income ; A sayes one 
^ithof his yearly, but B, by 
•pending^ $50 per annum more 



than A, at the end of 4 years 
finds himself $100 in debt; 
what is their income, and 
what do they spend per an- 
num? 

Ans. $125 their inc. per ann. 
A spends $100 J 
B spends $150 J ^^ ^^' 



^(titttttation of Attantftfrfii. 

!W2* Permutttiion of Quaniiiits it a iule« wbtch enablet ut to deter 
mine bow many diiierent ways the order or poeilion of any given noinber 
-of thiogi may be faried. 

293* 1. How many changes maybe made of the letters io the word 
and? 

The letter a, can alone bavo only one pofition,a, denoted by 1, « sod n 
can baye two poiitiont, an and no, denoted by 1 M2ss2. The tliree let- 
tera, a; n and d can, any two of tbem, leayiog out the third, have 2 cluing; 
ei, 1 M2. consequently when the third is taken in, there will be 1 H2XS 
M 6 changes, which may be thus expressed : and^adn, nda, ned, dan and dna. 
atid the same may be shown of any number of things : Hence, 

S94. To find (he number qfpermuiaium$ that can be made of a 
given number qf different things, 

RtriiX.-— Multiply all the terms of the natural series of num- 
liers from 1 up to the gi?en number, continually together, and 
tlie last product will be the answer required. 



3. How many days can 7 
persons be placed in a differ- 
ent position at dinner f 5040./ 

3. How many changes may 
h9 rung dn 6 bells ? Ans. 7520. 

4> How many changes can 
bemade in the position of the 
^ notes ^f music ? 

Ans;40390. 



5. How many changes may 
be rung .on 12 b«iis, and bow 
long would they be in ringing, 
supposing 10 changes to be 
rung in one minute, and the 
year to consist of 365 days, 5 
hours and 49 minutes f 
Ans. 479001600 changes, and 
* 91 years, 26d. 22b. 41m. time 



IT 



295; The deduction of viilpr fractions to decimals 
(129) presents two cases^ on^ in which the operatlpnt^Js 
tfsrflT'inatefli as|«='0.sr5, and the other in which it doe* 
not terminate, as ^»0.272712r» &c. isi fractions of thia 
Iftii! kitidi whose decimiil value cannot be exact! j founds 
it will be observed that the same figures return periodic 
cally in the same order. HenCe they have been denomi- 
nated periodical decimals. 

296. Since in the reduction of a vulgar fraction to a 
decimal^ there can be no remainder in the successive di- 
visions, except in one of the series of the numbers, 1, 2, 3, 
&c. up to the divisor, when that number of divisions ex- 
ceeds that of this sories, some one of the foriper nenwiin- 
ders must recur, and consequently the partial dividendft 
must jeturn in the same order., , The fraction '^^rO.S^Sj-]* 
Bere.^ihe same figure is jepeaied continually^ it isthere- 
Ibrc called a single repetend. When two or ihore ll|tireft 
arc repeated, is 0.2727+, ($95) or 324524, it Js cuffed; i^ 
compound repetend* A single. repetend is. denoted by n 
dot over the repeating figure, as 0.3 and a com pfjund re- 
petend by a dot over thtb first abd la¥i bf thi^ repeiting 
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figtir^Sf as 0324S24. 

297. The fractions which have 1 foranumerator^land 
any number of 9's for the denominator, can have no sig- 
nificant figure in their periods ext^ptti 

thus i=o.Mu+;^=.o.oiQio+. ^jy==aodi0Oit^i 

Thia fact enables us easily to ascertain the vulgar frac- 
tion from which a periodical decimal is derived. As 3ie 
04111+ is the developement of i. 0.22+=«|().3 =|, &<^ 

AgaiUj as 0.010101, or 0.01 is the developement of ^ 

<)4 02tsr^, arid so on, and in like manner of ^7, tu^ 
Hence 

298. To mduct a periodieal^ or circulating decimal^ to a vn/- 
gar fraction* 



tH. 



HfiVlBW. 
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RuLr — ^yrite down one period for a numerator, vai as ma- 
ny nines for a denominator as the number of figures in a period 
of the decimal. 



1. What is the vulgar frac- 
tion of 018? 

Ans. if =t\- 
• • 
ti. Reduce 0.7 2 to a vulgar 
fractioQ. ^ 

Ans. J J =^. 

3. Reduce 0.83 to the form 
of a vulgar fraction. 

Here 0.8 is 8 tenths and 3 



is 3 Qths^^af I 10th, or 1 
SOth; then ^^+^=f§+ 
^=^, Aus. 

4. Reduce 275463 to the 
form of a vulgar fraction. 

5. Reduce 0.769230 to the 
form of a vulgar fraction. 

Ana. 44. 



REVIEW. 



1. What It an AriUimeiicat Pro- 
. jreisloD ? When is tbeseri^as- 
•e^mting ? When descending ? 
What ii meant hy the extremes ? 
The means? When the fitstand 
iast .ierf>B» **«^ g'^***^. i^^^ iiu yuu 
find the common difference ? How 
the number of terms ? How the 
sttm of the series ? 

2. What is a Geometrical Pro- 
. gression f What is an ascendinc 

series ? What a descending I 
What is the ratio f tV hen tfte first 
4«rm and the ratio are given* )k>w 
4io jou find any other term f Wiien 
the first and last term and the ratio 
are given, bow do you find the sum 
«f ttieseii^s ? 

3. What is annuity ? M*hen is 
U in arrears ? What does an annu- 
ity at compound interest form? 
U»vf do you, find the amount of an 



i: 



4. What it the eouHQca dlvlria» 
of a foot f What ata tbeiA i^ 
ed ? What kind of series do thele 
fractions form f What it the ratio f 
What is the rule fo/ the- multi|]l^ 
cntion of dnodecimals ? How ^aie 
all denominations lest than a foot 
to be regarded ^ - 

5. What is Position? What dOM 
It suppose when tingle ? When 
double? What -leiQci of queitioM 
niayl>e solved by' the former? by 
the latter? 

& What is meant by the pemili- 
tation of quantities? H9W df> |[9> 
find (he number of permutatiofjfr ? 
Explain the reason. 

7. What is meant by a periodical 
decimal ? By a single repeteod'?- 
j}y a comp6und repetend ? fiowllt 
a repetend denoted.? How^^^pi^ 
(ti)dtcal dei^imal changed to. ?us 
0qttiv4leht VttJgar |*a^^? ;• ^ 



PART in. 
PRACTICAL EXERCISES 



SECTION I* 

209. In ^13 how manj dolUrs, cents and mills ? 

Now at the pound has different Taloes in different pla- 
eeSi the amount in Federal Monej will vary accordinj 
to those values. In England SI b4s. 6d.»4.58.«:^i^ 
— j60.225, and there iia«l3-r0.225« 857.777. in 
Canada gl»58.«^c» 20.25, and there sgl3>»ld-r0.25 

S52. I9 New-England 81»68.«»^{.»0.d0^ and there 

IS-- 15-^.3 «g4a.335. In New-York gl «8s=-^« 
gOAi and ttierc ggI3=-13-^0.4«32.50. In Pcnnsjlva- 
nia gl—Ts. 6d.«7.58.«ag|^«-g0,375, and there gglS 
«»13-f0.375s«g34.666. And in Georgia gT««.%A.— 4X 

+*-*'^|^«gg0.2333+and there agl3«lS'r0.2SSS 

« g55.722*. 

900. In £16 7b. dd. 9qr. how many dollars, cents and mills ^ 
Before diTidiDg the pounds, as aho^e. 7s. 8d. Sqr. must be r€- 
daced to a decimal of a pound, and annexed to £16. This may 
be done by Art. I43j or by iDspectioo, thus, shillings beings 
dOths of a pound, every 2s. will be 1 tenth of a pound : there- 
fore write half the even number of shillings for the tenth8ss£0. 
3. One shilling being one 20th=s£0.05 ; hence for the odd 
sbtUing we write £0.05^ Farthings are 960th6 of a poond, 
and if 960th8 be increased by their 24th part, tliey are lOOOths. 
Hence 8d. 2qr. (=34<ir.^a—>jeO£l25^^»xu!- 164.03-4:0-05.+ 
0.035sa£16.385, which divided as in the preceding example. 
If ire for English currency, $72,822, Can. $65.54, N. ¥. $40. 
962, &G. Hence, 

301. To change pounds, shiilingSf pence andfarlkingg ta Fed- 
vfol Money, and Vu reverse. 
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EXCHANGE QF CUBRi;NCI£S. 



m 



Rui<E. — Reduce the shilliDg^s, &c. to the decimal of ft pound; 
then If it is Eng-lish currency, divide by 0.225) if Canada, by 
0.25, if N. E. by 0.3, if N. Y. by 0.4, if Penn. by 0,375, and if 
Georgia, by 0.23;— the quotient will be their value in dolUra, 
cents and mills. And to change Federal Money into th« 
above currencies, multiply it by the preceding decimalfl, and 
the product will be the answer in pounds and decimal parts. 



9. Reduce £25 ISs. f9. E. 
to Federal Bfoo^y. 

Ans. $85,883. 

10. In £2S17 178. 5id- N. 
E. how many dollars, cents 
and mills ? 

Ans.2r59 57ct%:Sm. 

11. In $1,612 how many sUU- 
lings, pence: and farthings? 
i 9s. Bd. N. E. 
^''*- J 12s. lOJd. N. Y. 

12. Reduce £33 13s. N. Y. 
to Federal Money. 

Ana. $84,125. 

13.In-gl.lB. lOjd.Pcnn. 
how many dollars ? 

Ans. 82.916. 

14. In £1 Is. lOJd. Can. 
how many dollars r 

N Atis. 84. S79. 



3. In £91 how many dol- 
lars ? £91 E.=;$404.44*. 
Can. $364. N. £. $303,333. 
N. Y. $227.50, &c. Ans. 

4. Reduce £125 N. E. to 
Federal Money. 

Ans. $411,366. 

5. Change $100 to each of 
the foregoing currencies : 
$100=£22 10s. Eng. =£25 
Can.==^£30 N. E.«£40 N. Y. 
■=£37 lOs. Penn, 

6. In $1111.111 how many 
pounds, shillings, pence and 
larthings f 

ij^333 6s. 8d. N.E. 

7. In £1 Is. lOJd. N. 
E. how many dollars ? 

^ Ans. $3,646. 

8. Ins£l Is- lOJd. N. 
y. how many dollars ? 

Ans. $2,735. 

302. The following rules, founded on the relative ▼•l«« 
of the several currencies, may sbmetimes be of use.: — ^ 

To change Eng. currency to N.E. add §, N. E. to N. 
Y. add §, N. Y. to N. E. subtract i, N. E* to Penn. add *, 
Penn. to N. E, subtract |, N. Y. to Penn. subtract ^ 
Penn. to N. Y. add yV? N. E. to Can. subtract i, Can. to 
N. E. add |, &c. 



ir» 



186 



£XCHANGE OF 



^ 15. In {(255.406 how 
manj pounds, ghiUings^ 
pence and farthings ? 

£t6 111. 5d. N. E. 
£\0l 8s. 3d. N. Y. 
£95 15s. 6^d. Penn. 
£63 179. OJd. Can. 



Aot. 



CURRENCIES 

16. Cha 
£. to the 
rencies. 



•fir*" 

dj| 1^240 
s^eral ot 



3015. 



158. N. 
other cor- 



Ans. 



£321 Os. Od. N. Y. 
£300 18s. 9d. Penn. 
£200 1^8. Gd.Cao. 
{802.50 Fed. Mod. 



TABLE 



903. Of the nioft common gold and tilver coins, containtnii their weight, 
ftneneti, and iotrintic value in Federal- Money. 



Country. 



Nameb of coins. 



U. Stater. 

M ii 

4« «l 

England. 



.4 






France. 
«t *« 

•I «« 

Spain. 

«« «i 

Germany; 

Aoftria. 

Portugal. 



U. Statee. 



England. 
t* •* 

*« «t 
France. 

(I u 

Spain. 
i< <( 

Germany. 

4« •! 
I «« 

«l (• 

Portugal. 
Holland. 

M *« 

M i. 

II II 



I 



GOLD GOFOrS. 

Eaele. 

Half Eagle. 

Quarter Eagle. 

Guinea. 

Half Guinea. 

7s. piece. . 

Louis d*or (old) 

Louis d'or foew) 

Napoleon. 
Pistole (old) 
Pistole [new] 
Ducat.* 
Souvrain. 
Joanese. 
N. Crusade. 

aiLTXR GOfVB. 

Dollar. 

Half Dollar. 

Quarter Dollar, f 

Dime. 

Crown. 

HalfCrowo. 

Shilling. 

Crown. 

5 franc piece . 

Dollar (old]' 

Dollar foe w] 

Rixdollar(coQ.) 

Florin (do.) 

RixdoI.(conv.) 
Florin (do.) 

New Crusade. ' 
Duoatoon. 
Gildernrflor. 
Rix dollar. 
Goldg ilder. | 



Weight. I Fineness. Value 



Grt.- 
270 
135. 
b7.5 
129.44 
04.72 
43.15 
125.51 
117.66 
199.25 
104.62 
104.62 
53.85 
85.50 
221.40 
15.57 



416. 

208. 

104. 

41.6 
464.50 
232.25 

92.90 
451.62 
386.18 
418.47 
418.47 
450.90 
225.45 
432.93 
216.46 
265.68 
504.20 
162.70 
443.80 
301.90 



DoUa. 
10.000 
5.000 
2.50 
4.666 
2.333 
1.5*6 
4.440 
4.171 

7.051 

3.773 

3.685 

2.088 

3.074 

7.981 

0.551 



1.000 

0500 

0.250 

0.100 

l.lll 

0.556 

0.22» 

1.06 

0.898 

0.991 

0.972 

1.037 

0.518 

0.926 

0.463 

0w61S 

1.222 

0.775 

1.009 

0.602 



Not ■.-.►The 
vhnix from their 



current ^aloet of several of the above coioi diAr 
lotnome lalue, at t xpressed in the table. 



/ 
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sEcrion ir. 



MENSURATION 



a jnrnmitjiuon be &uptmtitu. 

of .qu«e. containJ in*\he s,me rfhenirof ttefe ^^^^^^^ Sji^VSe?;' 

.quareinche.. square feet. «c,uareyarU or squa^^^^^ **" "^ »"^ 

305. To Jind (^ area of a paralUlogram, whether U be «^ 
equare, a reUangle, a rhambw, or a rhot&oid. 

Up height, and the product will be the area. P«'^P«na»c«- 



1. What it the area of a 
tqaare whose side is 5 feet ? 
5 - — — 



Am. 2ft ft. 



II II 


1 1 1 


( . 1 


III 


1 ,11 



1. IVfaat is the area of a 
Fectang^le whose leog^th is 9, 
aM breadth 4 feet ? Ana. 36ft. 



a What is the area of a 
rhombus, whose length is 12^ 
rcKls, and perpendicnlar height 
^- Alls. 48 rods. 

4: What is the area of a 
rhomboid 24 inches long, and 
8 wide ? Ans. 192 inches. 

5. Hoir many acres in a 
rectangular piece of ground, 
56 rods long, and 2C wide ? 

56x26-M60«9Tlr An«. 



306, 7\>Jind the area of a triangle, 

RuLK l.^Multiply the base by half the perpendicular height 
and the product will be the area. p«naiGUiar ueight, 

er, and take half the sum : from the half snm subtract each 
«de separately ; multiply the halfsumand the thresTemTn, 
dera continually together, and the square root of thTlastTil 
duct will be the area of the triangle: . ^ 



188 



MENSURATION OF SUPERFICIES. 307. SOB. 



1. How man J square feet 
in a triangle whoie base is 40 
feet, and height 30 feet ? 

40 base. 

15eB^ perpend, height. 

200 
40 

600 feet, Ans. 

f2. The base of a triangle is 
6.35 chains, and its height 5M 
chains ; what is its area ? 
. Ans. 16.25 square chains. 



3. What is the area of a 
triangle whose three sides are 
13, 14 and l5 feet ? 

134-14+15=42 
and 42*f-2=21=half sunk. 
21 21 21 
13 14 15 and 21x65<7x8 

[=7056. 

rem.8 7 6, 

Then 7056| =84 feet, Aos. 

4. The three sides of a tri- 
angle are 16, 11 and 10 rpds ; 
what is the area ? 

Ans. 54.299 rods. 



307. Tojind tke area of a trapezoid. 

RaLB.-«-Multiply half the sum of the two parallel sides bj the 
perpendicular distance between theoi, and the product willlie 
the area. 



1. One of the two parallel 
sides of a trapezoid is 7.5 
chains and the other 12.25, 
and the perpendicular distance 
between (hem is 15.4 chains ; 
what is the area^^ 
12.25 
7.5 



2)16.75 

9.875 
15.4 



39500 
49375 
9875 



152.0750 sq.ch'a. Ans. 



2« How many square feet 
in a plank 12 feet 6 inches 
long, and at one end 1 foot and 
3 inches, and at the other 11 
inches wide f 

Ans. IS^J feet 

3. What is the area /ot & 
piece of land 30 rods long, 
and 20 rods wide at one end» 
and 18 rods at the other ? 

Ans. 570 rods. 

4. What is the area of a hall 
32 feet long, and 22 feet #ide 
at one end, and 20 at the oth- 
er .> Ans. 672^ feet 



308. To/ndthe area of a trapezitan^ or cui irregular poliigpn. 

RcrLS.— rDiyideJt ipto triangles, and then 0ndthe areft of 
triangles by Art.. 306, and add them tqnetber^ 



*)9,510. * MENSURATION OP SUPERFICIES*. 
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1. A (rapeziam is divided 
into tvtro triangles, by a diago- 
nal 42 rods long, and the per- 
pendiculars let fall from the 
opposite angles of the two tri- 
angles, are 18 rods and 16 rods, 
what is .the area of the trape- 
zium ? 

42 42 336 
9 8 378 

378 336 714 rods, Ans. 



S. What is the area of a 
trapezium whose diagonal 
is lOSj- feet, and the per- 
pendiculars 56^ and 60| 
feet ? Ans* 6347^ feet- 

3* How many square yards 
in a trapezium whose diagonal 
is 65 feet, and the perpendicu- 
lars let fall upon it 28 and. 
33.5 feet ? 

Ans. 222i^ yds. 



309. To^find the diameUr and circumfirenet of a circ/e, either 
from Uu other. 

Rule 1. As 7 is to 22, so is the diaoMter to the circumfer- 
ence, and as 22 is to 7, so is the circamference to the diameter. 

Rule 2. As 113 ii to 35S, so is the diameter to the circum- 
ference, and as 355 is to 1l3, so is the circumference to the <H- 
ameter. 

RtTLE 3. As I is to 3.1416, so is the diameter to the circum- 
ference, and as 3.1416 is to 1, so is the circumference to th* 
diameter. 



1. What ii the circumfer- 
ence of a circle whose diame- 
ter is 14 feet ? 

By Rule 1. 

As 7: 22;: 14:44, Ans. 

By Rnle 2. 

As 113:355:: 14:43||-f 

By Rule 3. 

As 1:3.1416:: 14:43.9824. 

2. Supposing the diameter 
of the earth to be 7958 miles, 
what is its circumference ? 

Ans. 25000.8528 miles. 



3. What is the-diameter of 
a circle whose circumference 
is 50 rods ? 

By Rule 1 . 
As 22:7::50: 15.9096, Ans. 

By Rule 2. 
As 355 : 1 13 :: 50 : 15 91 55 Aes. 

By Rule 3. 
As3.1416:l::50: 15.9156, A. 

4. Supposing the circumfer- 
ence of the earth to be 25000 
miles, what is its diameter ? 

Ans. 7957J nearly* 



310. To find the area of a circle. 

Rttlx.— Multiply half the circumference by half the diame- 

ter,--or me »,r ^-'•♦fefi^djameter^y ^^854,— or the sqnare of 

the circumference by .079^,-«.tlir product will be the area. 



MO 



MfiiVSURATION OF SUPERHCtBS. 



311. 3ll 



1. What is the area of a 
circle w)iose diameter is 7 
«od circumference 22 feet ? 

1 lesj. circumference. 
d.5ssj- diameter. 

55 

3S 

38.5 feet, Ad9. 

"2. What is the area of a cir- 
cle whose diameter is ], and 
vircumferenco 3.1416 ? * 

Ans. .7854. | 

' 311. the area of a eirch giwn 4o Jnd Hu diameter af%d dr- 
^wtftrenct. 

Rule.— 1. Divide the atea by .7854, and the sqaare root of 
the quotient will be the diametor. 

2. Divide the area by .07958, and the square root of the 
i|uotient irill be the circumierence. 



'3. What is the area of a cir* 
cle whose diameter is 10 rods^ 
.and circumference 31416 ? 
Ans. 78.54 rods» 

4. How many square chains 
in a circular field, whose cir- 
cumference is 44 chains, and 
diameter 14? Ans. 154 chains. 

5. How many square feetio 
a circle whose circumference 
is 63 feet ? 

Ans. 315 feet. 



1. What IS the diameter ofa 
olrcle whose area is 154 rods ? 

^^64)154.0000(196(14 rods. 
7854 1 

75465 24)96 
70686 96 



47740 
47124 



616 

H. Tho area of a circle is 
78.5 feet; what is its circum- 
tf«r«Qce ? Ans. 31.4 het. 



3. 1 demand the lengftb ofa 
rope to be tied to a horse's neck 
that he may g'raze upon 7854 
square feet of new feed every 
day, for 4 days, one end of the 
rope being" each day fastened 
to the same stake ? 

1st circle contains 7854 
feet~f .r854==:l0000, and ^ 
10000«100 diam. -~2=;r50 
feet, the Ist rope. 2i1 circle 
contains 15708-~7854=20 
000, and i'SOOOOcsMl^or 
70 J feet, second rope/&c. 

istrojieSO feet. \ 
2 — 705 fcei. f 



3 — 



[ feel. 



-Ads. 



4 — lOu feet. J* 



312. Tojind the «»^ _ 

tLvt^. M]xUipl^^tfielong>est and shortest diameters togreth* 

^r^ ^pd cn^roduct by .781^ ; tbe last product will be the are«. 

1 * 



/ 
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1. What 18 the area of an 
oral whose long^est diameter 
isii het, and shortest 4 feet ? 

5x4x.7854= 15.708ft. Ans. 



2. What 18 the area of an 
oval whose long^est diameter 
is dl, and shortest 17? 

Ans. 2803878. 



313. Tojindiheareaqf a globe or sphere. ^■ 

, Rui.^^-Multipl)r the circumfi^reoce by the diameter^ aii4 
ifhcf ]^roduct will b^ the area. 



. 1. How many square feet in 
(he surl^ice ot a globe whose 
diameter is 14 inches and cir- 
cumference 44 ? 

44xl4»=616 Ana. 

2. How many square miles 
tn the earth!s surface, its cir* 
cumfet^lice being 25000, and 
Its diameter 7957J miles ? 

Ans. 11^8943750. 



3* What Is the area oi the 
surface of a cannon sbol, 
whose diameter is one inch ? 
Ans. 3.141Q inches. 

4. How many sqnare inches 
in the surface of an 18 incli 
artificial globe ? 

Ans. )0J7.8781 



Q jWenfinitrntf <m of J&<iutr0. 

. 814» JffensuraHon^ SoHds teach«s (o determine the tpaeet inisHided 
by contiguous fturAiCe».a&dlbe sum of tbe measures of these iucludlsf 
eurfaces «• the whole surface of the body,. The meaiure of a So)i$) it call* 
ed Its ioUdity, capacity, content, or volume. The content is estimated by 
the number of cubes, whose sides are inches, or feet, or yards, Iec. conuitt!* 
sd In the body. 

315. Tojmd the tolidUy of a cube, 

Rf7tE.i— Cube one of its sides, that is, multiiply the sid^ by it- 
#ftlf, and that product 1>y the side again, and the last product 
wUl !bi9 the answer. 



. 1; Jf the iength of the sid6 
pi a cube be 22 feet, what is 
its solidity .' . . • 

22x22x22^10648 Ans. 



2. How tiiiiny iclibic itKiS&oB 
in a cube If^lidse side is 24 nv* 
^hes ^ AMs.^mi. 



316. Tojind the solidity of a pafatUlopipedon, 

RcLC-^MultipIy the length by the breadth, and tUajt psDo 
49.et by the depth, the lasjt product will be ths answer. 
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MENSURATION OF 80LID8. 317,3te;319. 



1. What is the coatent of a 
parallelopipedon whose length 
is 6 feet, its breadth 2i feet, 
aod its depth 1} feet ? 

6xS*^Xl*7^5»26.25, or 
^i feet 



2. Hoir many feet in a stick 
of hewn timber 30 feet long, 
9 inches broad, and 6 iddiiea 
thick ? 

Ans* 11^ feet. 



317. Tojmd the side of (he largest Hick qf timber that can bt 
kewnjtwn a round log* 

Rule. — Extract the square root of twice the square of the 
semidiaroeter at the smallest end for the side of the stick when 
squared. 



1. The diameter of a round 
log at its smallest end is 16 
inches ; what will be the side 
of the largest squared stick of 
timber that can be hewed from 
it?_ 

V8xB.x2»U.Sl in. Ans. 



2. The diameter at the 
smallest end being 24 inchei^ 
how large square will the 
stiek of timber hew ? 

Ans. 16.97 in. 



318. Tojind the foKdity of a prism^ ^nr Ciflinder. 

RvLB. — ^Multiply the area of the end bj the length of the 
prism, for the content 



1. What is the content of a 
triangular prism, the area of 
whole eiid is 2.7 feel» and 
whose length is 12 feet ? 

2.7xl2»32.4 ft Ans. 



2. What number of cubic 
feet in around stick of timber 
whose diameter is 18 inches, 
and length 20 feet ? 

Ans. 35.d4a 



319. Tojind the iolidiiy ^ a pyramid or eone. 

RuLK. — ^Multiply the area of the base by the heightf and one 
third of the product will be the content. 



,1. What is the content 
oi a cone whose height is 
Id^ feet and the diameter 
oftheblse 2^ feet? 

and 6^X*7854xl4-4*S» 
mAHSl^S, Am. 



2* What is the content 
of a triansttlar pyramid, its 
height being 14| feet and 
the sides onts base being 5« 
6 and 7 feet ? 

Ana, ri,0S5+ 
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320. To find the Molidity ofatpkert.* 

Rule.— Multiply the cube of the diameter by .5296, or mul- 
tiply t^e square of the diameter by one 6th of the circumference. 



1. What is the content of a 
sphere whose diameter is 1£ 
inches ? 12 x 12 x 12;k.52S6 
«=094.7808, Ans.' 



2. What is the solid con- 
tent of the earthy its circum- 
ference being 25000 miles f 

Ans. 26385814912 miles. 



BJ €rtta£infl. 



3S1* GvAging teaches to measure all kinds of vessels, as pipei, hoes- 
heads, barrels, Ac. r r f t» 

Rule.— To the square of the bung diameter add the square 
of the bead diameter ; multiply the sum by the length, and the 
product by .0014 for ale gallons, or by .0017 for wine gallons. 

1. What is the content of a 
cask whose length is 40 inch- 
es, and its diameters 24 and 32 
inches ? 



32x32rp24x24x40=64000A 
64000x.0014=:89.6a.gaU A. 
64000X.001 7=108.8 w.gal. A. 



2. What is the content of a 
cask whose length is 20 inch- 
es, and diameters 12 and 16 ? 



SECTION ni* 



PHILOSOPHICAL MATTERS. 

Q* ®f ttie fall of ^tn^ ^tftiitH. 

««» rt?; n"? rri' *5*'«f nea' the surface of the earth, fell one foot the first 
quarter of a second three feet the second quarter, five feet the third 

?.nr^TSrtfwv^^'''^^^°J^L'*^n^'^^^^ ^^ ^t the first sec- 

^mirp. nl,r ?• ^ ^^' ^''^u"'!''u^y ^^^i"^ ^°'^'^«' ^'^ '° proportion to the 
Z «mr{- ^'^ *""? I" "J^'^t ^**^y ^^" ' ^^^' "• '^ 3 bullets be dropped at 
1.™J?^ . J?®' ^S"^ i^ ^"* ^^ ""PP®'^ ** '*^« *="^ of the first second, the 
second at the end of the second^ and the third at the end of the third, t he 
first will have fallen 16 feet, the second, (2>c2==4) four times 16, equal 
to 64 ; and the third (3x3=9) nine times 16. equal to 144 feet, ind so 

» The surface of a sphere is found by multiplying its diameter by its 

la 



lU 
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OF THE FALL OF HEAVT BODIES. 323—325. 



2. From ^vhat height 
must ^ body fall to acquire 
a velocity of 1£00 feet per 
second P 

Ans. 22500 feet. 



on. Or if 16 feetW multiplied by so many of the odd numbers, Jie^ia- 
ttioc •! 1. «»j;terf are seconds in the glVen time/ tWse several pfoiTucts 
vill t(e th9- sptees pi|s|«d trough in .eitch of the' ievera( seconds/ and 
their sum will be the whole distance fallen. 

823. The vehdly given thjind ihi tpacefaMen through. 

" RuLS.-^t>iVide tfa^ reiocily in feet by 8, and the squirt of 
the quotient will be the space fallen through to acquire that 
Telocity. 

1. From what height must 
a body fall to acquire, the 
Telocity of a cannon ball, 
which is about 060 feet per 
second ? 

660«i-B»82.5 and 82.5 X 
682,5«=806.25f t. —1 ^ 
mileS) Ans. 

804. The tune gnen tojind the 9paeeJbUm'iKr(ifUgh» 

KuLs. — Multiply the tihie in seconds by 4rana the square of 
the product will be the space fallen through in th^glrea 
time* 

.' ^ ' Aao^ndipg bodies 8(re re- 
tarded in the same ratio that 
descending bodies are accele- 
rated; therefore, if a ball, fir- 
ed upwards return to the earth 
in 16 seconds, how liigh did it 
ascend ? The ball being half 
t^e time, or .8 seoonds, its as- 
cent ; ' tlierefore, 8X 4ss32, 
and dS^ d2»1024ft. Ans. 



1. Uow many feet will a 
body fall in 5 seconds ? 

5x4:=!^, and 20x20»400 
feet, Ads. 

2. A stone dropped ioto a 
well> reached the bottbin in 3 
seconds ; what was its depth ? 

3X 4=xl2, and 12^ 1^144 
feet, Ans. 



••..!» « 



325. The velocity per second given to find the time, 

fcuLB.— Divide the given velocity by 8, anidcin*^ /ohHh' part 
of the quotient will be the answer. , 

1. How Jong must a ^ody 
be falling to acquire a veloci- 



ty of 160 feet per second ? 

l60-^8«=20, ind 20^4 
«=5 seconds, Ans. 



V 

I 



2. How long must i "body 
be failing to Icpqulr^ ^ "Veloci- 
ty of ^ feetjpei' seoond ^ 
' Aii6. 12^ seconds. 
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.326. The tpcLce given to find the time the body hat heenfafli/ngs 

RuLS. — Divide the square root of the space fallen through 
by 4» and the quotient will be the time. 



1. In how many seconds 
will a bodj fall 400 feet ? 

/400=»20, and 20-r-4 = 
5 seconds^ Ans. 



2« In how many seconds 
will abtilUt fafl through a 
space of I102£f feet? 

Ans. ^6j seconds. 



327. To find the velocity per iecondt. toith which a body will 
iftgin to descend at any distance frow the earfh^t surface, 

RuLC-^As the square of the earth^s semi-diameter in to 16 
feet, 80 18 the square of any ' other distance from the earth^s 
centre, inrersely, to the velocity with which it begins to de- 
iocnd per tecpnd. 



, 2. How high above the 

earth's surface! must a ball 

be nrised to bOj^in to descend 

i^jtfe. ai. vefocity, of 4 feet 

per second ? 

Ans. 4000 miles. 



1. Admitting, the semi; 
diamjeter of thfi earth to be 
4000 miles, with what velo- 
city per second ,^iH a'bodjr 
begin to descend, i^ i*aised 
4000 miles above the earth's 
surface? A9 4000><04()0 : 
16:: 8000x8000: 4 feet, 

Ans. 

328. Tofixid the velocity acquired by a falling body^ per tec- 
ondy at the end of any given period dftinie, ' 

RuLRk — Multiply the perpendicular space fallen throug^h by 
64, and. the square root of the product isihe velocity required. 



1, What velocity per 
second does a ball acquire 
by fafJing 225 feet ? 

225X64==. 14400, and 
iri44p0=«l20. Ana. 



2. If a ball fall 484 feet in 
5i seconds, with what veloci- 
ty will it striko ? 

Ans. 176. 



•129. The velocity vjUh which a body strikes, given to find the 
space fallen through. 

Rule. — Divide the square of the velocity by 64, and the 
quotient will be the space inquired. 

1. If a ball strike the g^round I 2. If a stream moyewUha 
with a velocity of 56 feet per velocity of 12.649 feet per sec- 
second, from what height did * ond, what is its perpendicular 
it fall? Ifkll? 

56 >^56-f 64=49 feet, Ans. | Ans. ^ feet. 



^96 ' OP PENDULUMS. 330~33J. 

330. Tojkid the force wUhwhich a falling body toill strike. 

Rule. — Maltiplj its weight by its velocity, and the product 
will be the force. 

1. If a rammer for driving 2. With what force will a 

piles , weighing 4500 pounds, 4dlb. cannon ball strike, drop> 

fall through the>pace of 10 feet,, ped from a height of 225 feet ? 

^th what force will it strike ? Ans. 5040 Ih. 
#^10 X64«25.d»velocitj^ and 
25.3 X4500»lld850 lb. Ans. 



33l« The time of a vibration, in a cycloid, is to the time of a heavy 
body*s descent through half its length as the circumference of a circle te 
its diaineter ; therefore to find the length of a pendulum vibrating second*, 
since A falling body descends 193.5 inches in the first second, saj,as 
3^416X3.1416: 1X1-* :193.5.1^.6inehes=s=| the length of the peDdulunv 
and 19.6>^2s=>39.2 inches, the length. 

332. Tofnd th$ length of a pendulum that utill aoing any giv^ 
en time, 

Ru£<E.— Multiply the square of the time in seconds, by 39.2, 
and the product will be the length required in inches. 

1. What are the lengths of three pendulums^ which 
will swing respectively ^ seconds^ seconds and £ seconds ? 

«5X*^X39.2tF'9.8in. for ^ seconds. ^ 

1 X 1 X^9*£^39*^in* for seconds. > Ans. 
2X2X39.2= I56.8in. for 2 seconds. J 

2. What is the length of a pendulum, which vibrates 4 times 
in a second ? •*25 XJ25X 39.2=»2.42 inches, Ans. 

3. Required the lengths of 2 pendulums, which will respec- 
tively swing minujtes and hours ? 

60 J^60 >^39.2«141120in.«2m. 1200 feet. > . ^_ 
3600X 3600X 39.2=5080^000=8018m. 960 feet. $ ^^"* 

I., 

33^. To find the time which a pendulum of a given length will 

twing. 
Rule.— Divide the given length by 39.2, and the square 

root of the quotient will be the time in seconds. 

' J. In what time will a pendulum 9.8 inches in length, vi- 
brate ? 

/9.8.A-39.2=.5, or i second, Ans. 
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% I observed that while a ball was falling from the top of a 
steeple, a pendalum 2-45 inches lon g, made 10 vi brations ; rbat 
was the height of the steeple ? /2.45-^39.2= 25s. and .2oX 
10»2.5s. then 2.5 ><4— 10, and lOM 104,100 feet, Ans. 

334. Tojmd the depth of a well by dropping a »tone into il» 

Rule. — Find the time in seconds to the hearing of the stone 
strike, by a pendulum ; multiply 73088 (=16X 4X 1142 ; 1 142 
feet being the distance sound moves in a second,) by the time 
in seconds ; to this product add 1304164 (== the square of 1142) 
and from the square root of the sum take 1142; divide the 
square of the remainder by 64, (ssl6 M) and the quotient will 
be the depth of the well in feet; and if the depth be divided by 
1142, the quotient will be the time of the sound^s ascent, which, 
taken from the whole time, will leave the time of the stone's 
descent. 

1. Suppose a stone, dropped into a well, is heard to strike the 
bottom la 4 seconds, what is the depth of the well ? 

1^73088 ><4+130416f-1142«121.53, and 121.53 >< 121.5:3-4^ 
64=230.77 feet, Ans. Then 230.77-^1 142='2 of a second, the 
sound's ascent, and 4 — .2«b3.8 seconds, stone's descent. 



S ®e tfie ILeiiev. 

335* It is a principle in mecbanici that the power is to the weight as 
the velocity of the weight is to the velocity of the power. 

336. To find whai we^ht may be balanced by a given pouier. 

Rule. — As the distance between the body to be raised or 
balanced, and the fulcrum, or pr6p, is to the distance bet wee 'i 
the prop and the point wl^ere the power is applied, so is the 
power to the weight which it will balance. 

1. If a man weighing 160 lb. rest on a lever 12 feet longi 
what weight will he balance on the other end, supposing the 
prop to be 1 foot from the weight ? 1 : 11 : : 160 : 1760 lb. Ans. 

42. At what distance from a weight of 1440 lb. must a prop 
be placed, so that a power of 160 lb. applied 9 feet from the 
prop may balance it ? 1440 1 160 : : 9 : 1 foot, Ans, 

3* In giving directions for making a chaise, the length of the 
shafts between the axletfee and back band being settled at 9 
feet, a dispute arose whereabout on the shafts the centre of the 
body shodld be fixed ; the chaise maker advised to place it 30 
inches before the azietree ; others supposed that 20 inche'9 
would be a sufficient iocumbrance for the horse. Now suppoa* 
18* 



198 . OP THE SCREW. 33-^ 33^, 

aiag two passengers to weigh 3 cwt. and the body of the chaise 
|- cwt« more, what will the horse, in both these ^ases, bear,, 
more than his harness ? . C 1 16$ lb. ia the first. 

I 77ilb. in the second. 



SB ®t tfie Wfittl unXf ^rte. 

337. RcLC. — As the diameter of the axle is to the dlaoieter 
of the wheel, so is the power applied to the wheel to the weight 
suspended on the axle. 

1. If the diameter of the axle be 6 inches, and that of the 
whe^l be 48 inches, what weight applied to the wheel will bal- 
ance 1268 lb. on the axle ? 48 : 6 : : 1268 : 158 lb. Ans. i 

2. If the diameter of the wheel be 50 inches, and that of the 
axle 5 Inches, what weight on the axle will 2 lb. on the wheel 
balance ? . ' 5 : 50 : : 2 : 20 lb. Ans. 

.3. If the diameter of the wheel be 60 inches, and that of the 
axle 6 inches, what weight at the axle will balance 1 lb. on the 
wheel f Ans. 10 lb. 



B ^t tlie Screlo. 



3^. The power is to the weight which is to be raised, as the 
distance between two threads of the screw, is to the circam- 
ference of a circle described by the power applied at the end 
of the lever. To find tht circumference of the circle ; mullipl/ 
twice the length of the lever bjr 3.1416 ; then say, as the cir- 
ference is to the distance between the threads of the screw, io 
is the weight to be raised to the power which will raise it. 

1. The threads of a screw are 1 inch asunder, the lever by 
which it is turned, 30 inches long, and the weight to be raised, 
1 tons=2240 lb. what power must be applied to turn the screw ? 

30x2=60, and 60x3.1416=188.496 inches, the circ. 
Then 188.496 : 1 : : 2240 : 11.88 lb. Ans. 

2. If the lever be 30 inches (the circumference of which is 
188.496} the threads 1 inch asuader, and the power 11.88 lU 
What weight will it raise ^ 

1 : 188.496 : ; 11.88 : 2240 lb, nearly. Ana. 

3. Let the weight be 2240 lb. the power 11.881b. and the 
lever 30 inches ; what is the distance between the threads ^ 

I Ans. 1 inch, nearly » 

4. If the power be 11.88 lb. the weight 22401b. and the 
threads 1 inch asunder, what is the length of the lever ? 

^s. 30 inches nearly.. 



SECTION IT. 



MISCELLANEOUS QUESTIONS. 



339. 1. What namber taken from the square of 48 will leave 16 
times 54 ? Ans. 1440. 

2. What namber added to the SUt part of 3813, will make 
the sum 200 ? Ans. 77. 

3. What will 14 cwt. of beef cost, at 5 cents per pound ? 

Ans. $78.40. 

4. How inuch in leDgth that is 8f inches wide, will 
make a square foot ? Ans. 17^ inches. 

5. What number is that to which if ^ of |^ be added, 
the sum will be 1 ? Ans. ^ 

6. A father dividing^ his fortune among his sons, gave A 4 as 
often as B 3, and C 5 as often as B 6; what was the whole 
iegracy, supposing A's share $5000 P Ans. $11875. 

7. A tradesman increased his estate annually by £100 more 
than i part of it, and at the end of 4 jears found that his estate 
amounted to £10342 3s. 9d. ; what had he at first ? Ans^£4000. 

8. A person being asked the time of day, said the time past 
noon is equal to ^ of the time till midnight ; what was the 
time ? Ans. 20 minutes past 5. 

9. The hour and minute hand of a clock are together at 12 
o'clock, when are they next together ? Ans. Ih. 5-^m. 

10: A young hare starts 40 yards before a grey-hound, and 
is not perceived by him till she has been up 40 seconds ; she 
scuds away at the rate of 10 miles an hour, and the dog on 
v^iew makes after it at the rate of 18. In what time and dis- 
tance will the dog overtake the hare ? 

Ans. 60^. time, 530 yds. distance. 

11. Whal part of 3d. is | part of Sd. ? Ans. |. 

12. A hare is 50 leaps before a grey hooml, and takes 4 leaps 
to the grey hound's 3; but 2 of the grey hound's leaps are as 
muck as 3 of the hare's ; how many leaps must the hound take 
to catch the hare ^ If 3 : 1 : : t : ^ the hare's gain. 

2 : 1 : : 1 : ^ the hound's gain. 
Then i^-i^h and ^ : | : : «^ ; ^^o^soo, Ans. 

13. A post is i in the sand, | in the water, and 10 feet abore 
tlie water ; what is its length ? Ans. 24 feet« 



200 MISCELLANEOUS QUESTIONS. 34a. 

14. A man being asked how maDj sheep he had, said, 
if he had as manj more, half as many more, and 7i sheep, 
he should have 20 ; how many had he ? Ans. 5. 

15. In an orchard j> the trees bear apples, ^ pears, ^ 
plums, and 50 of them cherries ; how many trees are 
there in all ? Ans. 600. 

16. A can do a piece of work alone in 10 days, B can do it 
in 13, in what time will both together do it? Ans. 5^f days. 

17. What is the difference between the interest of £350 at 
4 per cent, for 8 years, and the discount of the same sum at tbe 
same rate, and for the same time ? Ans. £^7 3^s. 

18. Sound mores at the rate of 1142 feet in a second; u the 
time between the iig^htning' and thunder be 20 seconds, what is 
the distance of the explosion ? Ans. 4.324^miies. 

19. If the earth's diameter bo 7911 miles, and that of the 
moon be 2180, how many moons will be required to make one 
earth ? Ans. 47.788+ 

20. If a cubic foot of iron were drawn into a bar ^ of an inch 
square, what would be its lengflh, supposing no waste of metal ? 

^^^?lL^«27648in.=2304ft. Ans. 

21. A lent B a solid stack of hay, measnringf 20 feet erery 
way ; sometime after, B relumed a quantity measuring every 
way 10 feet; what proportion of the hay is yet due ? Ans. J^» 

22. A general disposing- his army into a square, finds he has 
284 soldiers over and above, but increasing each side by one 
soldier, he wants 25 to fill up the square ; how many soldiers 
had he ? Ans. 24000. 

340. 23. Supposing a pole 75 feet high to stand on a horizon- 
tal plane, at what height must it be cut off, so as that the top 
of it may fall on a point 55 feet from the bottom, and the end 
where it was cut off, rest on the stump or upright part ? 

RvLE.^From the square of the length 

of ihe pole, (!. c. the sum of the hypothe- 75x75— 35>c55r=71 Jft. Aos. 

nuse and perpendicular) take the square -"= — h ' ' " 

of the base ; then divide the vemaindef *^^^* 

by twice .the length of the pole, and fhe quotient will be the height at which 

It must be cut. off. * 

24. Suppose a ship sail fro^ lat. 43^ N. between Pl. and E. 
till her departure from the meridian be 45 leagues, and the 
sum of her distance and difference of latitude be 1^5 leagues ; 
what is th e distanc e, sailed, and the latitude come to ? 
i85X 135~45>< 45lea. m. 135~60«751. dis. s'd. > 
1Z7Z:Z — =w«180«^ of lat 43°+aP=46<^ come to. \ 



185X2 



Ansi. 



341. 
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341. 25. Four mea bought a grindstone 60 inches in diame- 
ter; how much of its diameter must each grind off to have 
an 'equal share of the stone, if one grind his share first, and 
then another, till the stone is ground away, making no allow- 
ance for the eye ? , , .^ * r , 

ROLB.— Divide the square of the diameter by the number of men. sub- 
tract the quotient from the square, aud extract the square root of the re- 
mainder, which is the length of the diameter after the first share is iakei» 
off; and by repeating the latter part of the process, all the several share* 
may be found. 

60x6(H-4»900, the subtrahend. 

-/3660— 900= 51.96+ and 60—51.96=8.04, 1st share. 

V^OO— 900*= 42.42+ and 51.96-42.42=*9.54, 2d share, 

a/1800^900==.30. and 42.42—30=^12.42, 3d share. 

and • 30, 4th's share. 

26. Suppose one of those meteors called fireballs to move 
parallel to the earth's surface, and 50 miles above it, at the 
rate of 20 miles per second; in what time will it move rounJ 

the earth ? - , 

The earth's diameter being 7964 miles, Jhe diameter of Ae 
orbit will be 7964+50;3=8064, and 8064x3.1416=^3^ 
iU circumference. iSen 2533a8624+-20=1266.693128.-21 

6" 4r" 35"^ 13'"" 55""" Ans. .^ ^ 

27. When first the marriage knot was tied betwixt my wife and me. 
My age with hers did so agree as nineteen docs with eight and tnree , 
But after ten and half ten years we man and wife had been, 

Her age came up as near to mine as two times three to nine. 

What were our afes at marriage ?• Ans. 57 and •SJ. 

28. A body weighing 30lb. is impelled by such a force ^ to 
send it 20 rods in a second ; with what velocity would a body 
weighing 121b. move, if it were impelled by the same force ? 

^ ® Ans. 50 rods. 

29. In a thunder storm I observed by my clock that it was 
6 seconds between the lightiiing and thunder; at whatdis- 
Unce was the explosion ? Ans. 6852ft.«] j^i miles. 

30. There is a square pyramid, each side of whose base w m 
inches, and whose perpendicular height is 120 Inches, to be 

......... ' . ii A. 11—1 t.^ ifo Koaa ? 




24000, and j is 12000*. Therefore, as 36000 : 120xl20>cl2O 

5 24000 ; 1152000 > ^ ^^ ., 

• * \ 12000 : 576000 J Then, v"" 1152000=104.8. Also, 

a/576000=83.2. Then 120—104.8=15.2, length of the thick- 
et part, and 104.8— 8a2=21.6, length of the middle part ; 
coDsequentlf , 832 is the length of the top pai t. \ 
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31. I have a square. stick of timber 18 inches by 14s.b|]t|Poe 
with a third part of the timber in it, pro?ided it be 8 inq^eq 
deep, will senre ; how wide wiU it be ? Ana.. 10} iache?^. 

32. There are 4 tpberea, each 4 inches in diameter, lyings so 
as to touch each other, in the form of a square, and on ^th^ 
middle of this square is put a fifth ball of the. same diameter ; 
what is the distance between the two horizontal planes pass- 
iogf through the centres of the b alls ? 

/42+4«-4-2«= 2,828+ inches^ Ans. 

33. There are 3 balls, each 4 inches. in diameter, which 
touch each other, and another ball of the same diaoieterit np 
placed between them that their centres are in the same yieir^i- 
cal plane ; what is the distance between the horizontal planes 
which pass through their centres ? f^pZIaa -»d.46«f in. Ans. 

34. A military office^ drew upi his. soldiers in rank apd. fi[le, 
haying the number in rank and file equal; on being re^nloNrced 
with three tiroes his first number of men, he placed thiein^ali is 
the same form, and then the number in rank and file wf^, just 
double what it was .at first; he.wa8agaia.reiJi^(o^^pedwjitli. three 
times bis number, of. meO) aAd after, placii^ the. wholq in. the 
•ame form as. at first, his;nnm^rm r^nk^and file waf. 40 iQen 
each ; bow many men had he at first ? Anf . l()Q. 

35. If a weight of 1440 lb. be placed i foiQt.froiii the.prop^ at 
what distance from, the prop, muat a power.of 160 lb. be appli- 
ed to balance it ? Ans. 9 feet. 

36. Three men wishing to carry a stick of timber, which is 
of uniform size and density, and 30 feet long; if one man tadces 
holcTVt one end of the stick, how far from the other ^4 ^M^ 
the other two take hold together, that eacb may be^r an equal 
portion? Ans. 7} feet. 

The centre ofgravity heing in the inidi|Ie of tt^e stick, we may re^rd 
its weif^ht «» all accumulated in that poinf, and the stick itself as a liver 
»uuporting jt; and then the parts hovne wUlbe inversely as the distances 
from the middle4 anc| thi^ reverse, i. e. the man at the. end beine 15 feet 
from the middle, the 2 must be j of 15, oc 7.5 feet firom the middle, and 
15— 7. 5=s7.5=the distance from. the end. 

Where ought the 2 men. to take hpld in order to carry.} of 
the stick ? 

The ont being 15 feet from the middle, the two^ in ofder to carry 3 
times as mncb, must be l-Sd of 15=i5 feet from the. middle, and ],5~-5s3 
lOfr. the distance from the end. 

37. Suppose a pole 100 feet high, to be $M inches in diame- 
ter at the ground, and 4in. do. at the top, and a Tine 1 } inch 
in diameter at the ground to raavp; this, pole., winding rouad 
eirery 3 feety and gradually diminishivg %o aj9 to come to a point 
at the top of the pole, what is the length of the vine ? 

Ads. 126 Ceet, 11.94| inches. 



1 



Sl5CtlO!C V. 



1 



{|; 3f Qio%^eet>Cn]ft. 



Zi2i BooK-KlKBriNQ it tbe mefthodof recordliigtftysumatio tocoant 
'of mercaatile tramac^oiis. 

Ev^r jr mercatitUfe tranfactioD comhts' in gi fipg one tbtng for lanother. 
ThircbaqgeofprOj^erty ihould be dUtmctly reeorded in a book or books, 
'prepared for the purpose, so tbattbe maa of business may at all times 
knoir the true state of his affairs. 

FARMBR^S BOOK-KEEPING. 

riRST METHOD. 

343* By this method but one book is necessary, which should be ruled 
with four columns on the right hand side of each page, two for debtor col- 
umns, and two for credit, and one eohiinn on the left band side for ' the 
date, as in the following example. 



1628. 

jari.'««. 

" 29. 

Feb. 2. 

4. 

9. 

•A^rllH, 



Dr. to 2j| tons of hay, at $9. 

Cr. by A bush, of com , at 48 cts. 

Cr. by cash. 

Dr. to 30 lb. dPftasr, at H'cts. 

Dr. to 25 Ib^ of flax, at 12 cts. 
.0/. by 12 bush, wheat, at $1. 
] ' Cr. by diish to batance. 



<4 ■ ■! » 



Debtor. | 


Creditor. 


i 


eu. 
00 


$ 


cts. 






6 


72 






5 


00 


3 


60 






3 


00 










12 


00 






2 


U 



*l 26 I 60 11-26 ( 60 



On account of its simplicity, the abovte method is probably the be&t 
whicli can be recommended to fanners and country mechanics. In keep- 
ing books in this way, it will be necessary to leave a t;onsiderable blank 
after each man*s account, that it may be comhtned *witbout transferring it 
to another part of the book; and also to liave a list of the names with the 
pages standing. against them ibrthe nwre'tonvenient Veferencft to the sev- 
eral aceoonu. 

' '^IH^ tlie 'E^''^^ ^^^ receives any thing of me ip JOr» to me, «nd the 

](if<^fl0n'fW)i]lt'iniom 1 receive is Cr, Or, the penlon, who beeomea indcbt- 

'*ed to in^^ 'Whether by teceiving goods or money, or by my paying lii» debts, 

'ftc/*niu^t b^ entered Di*;:' and the person to whom I'^faecQine indebted, 

' Whether by ttdeiViog froin hSm goods or money, or by tbs payment of my 

debu, must be entered Cr. 

raconD M'EraOD. 

' '^4d« BV ^f^tiiodthe'debt and credit are «iitefed«oa< leparaie pa< 
^ Abii^'i^ti^ i6th«f^; wiQ) iha' ^efot on the left hand, and thrtsediton 
th« right hand» as in the following example. 



SOOE-KEEPIHG. 



Jan. 1. 

8 |To 
I'eb.3 






To 3 htiBh. of 1 

$iiS 
To 5 eordi of 

_ $1 60 
To? buib. of 

■OScu. 
To cub to bill 



346, 341. 
t, Ci. jlcu. 



Byi4c';..iron. , 
Byafb. young byton 

ten at jl 10 
BylOlb. ofloifiugBr. 

By Gydi. bliek ulk, 



yas/ss 



ig uietbodi may ai 



leger. 



CRllttl B] 



twcT for IkrDHin, kdI foi 

^ and oibeis vhoie bn^- 

incQ wiih book'keepjng by ihe day-book ind 

[, OF by Ihe day-boak, journnt and legei, eall- 

Sensible. The Inllei i> mach the moit per' 
ilrtale dealer*, but ai il it more com|>l)caled 
and laldom iited. we Ehall couGne our altenlioD to tbt foimer, wbich Ji 
fiDsrally adopitd by meichiDU and olbera in lhi> coantiy. 

BOOK-KEEPING BY SINGLE ENTRY. 



1. THE DAT BOOK. 

347. Thii book ia ruled nlih two columna on ib> 
c«Bi>. one column od Ibe left, far ioMiting the fi 
which the account i) trantferied, and a lop Hue i 
moatb, date and year. The ariiclea are irparatcd from eai:h other by ■ 
line draws acroia (he pa^e.and the iraniacliona of one day froai Ihoae of 
another by a double lino, in the Centre of which is iheday of ibe montb. 
Thi> book commencci with an accnuiit of all the property, debta. tiO. of 



andiafallon 



^rdofal. 



necoiHiry to render the traniaction plaiu and imelligihle." 

To enletlrg accounlE in ijie day.booli, the foUowing order ahoold be oh- 
■er«ed: 1, the date; 3, the nanie of the penon, with the abbreTiation "Be. 
or Cr. at the light hand aa he ii debtor or creditor, by the tranaaciiOD: 
3. the article orarticlea with Ihe price auneied, and the value carried out 
into the ruled coIuiddi, wilh lige amount placed diractly under, wben 
...„: ^ a'ticlef'--— -■ -" ■ ■ 



* At the day book It the dediiva boiA of lefeieoce, ia caia of any m^ 
^aed miitake.or etror, in the accoiinta in tba leger, it i* of tbe iruleal 
importance that iTtiJ truuaciioa be noted inii wilhpiniculurp«nprcui- 



BOOK'KEEPIHG. 

2. THE LEGES-. 

egcilt ruled with a tup lie 

I niiirted i!r. on ih« lai , 

debited aiiictfi, anil Cr. on tlie ilglit for rccciTioe ibecrcdiled aiticlcs of 
ibeday-bmk. On the eight handofbolh Dr- aDiTCr. lidai, me latcil tno 
cobimDifDr dollar! and ceuli.and dd their left. Ihrae columni, one for the 

Sleof iheda^-book, oaBfor thBin5iatb, aariona fonhedau. Xhejlrg» 
) an Index, in which the aamet of perioni ir« arraDge'd undf'r their iai- 
lUl leuen, WilK the page iu the leger, where, Iba accouai oa; be round. 
34B. RuUfar PoiMnj-.— Under the name of [fce penon. enter the ier- 
eral iransaCiloni on the Dr. or Ci. lide in Jbe leeer, ai Ihev •tand dehiicd 
DC credited ro the da; book. When leieral thingi ara Included in the 

accounlaali enter in Ihe ieger ontj the page of the d(j-l*ok and the 
ainouoi of iha tiaoMction.wiLhoUlapecifjiDg the ileni>, but iha foimei it 
tbouehl la be Ihe moil correct method. 

3S0. Balancing .flctouiK*.— When all'ihe aiiide) are correctly poHed 
into tba Ieger, «adi account ii balanced hj aubiracliiig ihe teta iide from 
the greater, and entering the balance on ihe leil lide.fay nhich both aide* 
•re iMde equat. The exceia of oil the balancli on lha Dr. over Ihoae on 
ihaCr. aidei, being added 10 ihecaabon hand and the value of tbegoudi 
untold.tbimtoij^lbenelo/tbeeiiate, which, compared with the neck 
at lha coromenceinenlofbusineBi, exbibinthe merchanl'i gqin. 
. ^*' W'E" "'•l>'»c« BtsigteH lo any penon'. accounl i» filled HJtb 
nem», the peiiDn ■ namrUjuil not be eoieted Ihe lecond time, but ma* La 
tianiferrcd lo anpiber page in the following manner, viz. Add uu ihe Dt 
and Cr. columni and againit Ihe lama wiiie. J!mouM Ua>\iftTrti ta pet, 
—, here iiuerlmg the pgewhere ihe new accdum ii opaned. fieglAlho' 
new aceoubt by enterina on the Dr. .id«,r« amn.nl bravthl/nm *L< - 
_ laierlmglhefBgt of tTie old aeconnt, n;pd on the Cr. .ije. By aiSoMt 
eiting lha page of the old accouai, pUcirg Urn 

legeri may be necessary in the proEicta of 
JngHiihed by Lettering ihem. aa foflow. : day- 
Legei A. ieger B.4c. and in poallna acccunis 
tt reference lo day-boot A oi B, 4c. aa t},u 

3. CASH-BOOK. 

3BX. Inltie'caah-book are recorded the dail» receintand i,.,™. . ../ 
money, For <«. pnrpo.e i. i. ruled with «^ 5e ^&" on^'^fo''ln- 
.y rece..ed and the oibe. fo, money paid. in which .hOu J Te ,"co"de"l 
merely ihe dale, lo or by whom paid, and the lum. The caah-book is™ 
»enient, but not abaoluiely neceiiaiT. Other anxiiiarv hook. .,„^™ 
llnwi B>ed,and are important in .ome kiuda of buainm hul ihi^r. , V 
«d^l reftdily form t£e.e for tinuelf, agcircumaunci render Oiemnt 



BOOE-EECPIira. 
DAT-BOOS, 



Bf (ingle tnlr^, goodi bonght sre entenil, either Id an invoice bi>nk, 
it for the piirpoir, or posted immediMely into the leger from Iha invoi- 
, or btlli of parcttt. Thii method it aol howerer adOplerl hen : but 

goodi are credited theieDet, and ■rienranliircAireriedlDbiiBCCCiUDC 
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3] February 10. 



»0OK-KEEPrNO. 
DAY-BOOK; 



March 1 



P. iDan Burt Dr. 

To 10 gal. N.E rum 0,50 
5 gaH molasses a ,40 



3 
1 
3 



Philip Carter Dr. 

Toieibscoflee - a ,22 

12ib8. sugar - a ,12 

41 bs. bohea tea a ,61 

1 quint, fish a $4,25 

11 ■ ' 



$ 



ct. 



John Dana Dr. 
To 4 gal. wine a $1,75 
12 

David Terry Dr. 

To cash to bal. for. acct 



Peter Pindar . 
By cash in full. 



Cr. 



Welix S>1 
(To cash 



btorrs Df 

cash on former acc't. 
-14 

3^a?id French Dr. 

To 2 quint, fish a $4,25 



1 



Samuel English Cr, 
By 10 bush, rye • a ,54 
Cash to balance $2,52 



Sylvester Warren Dr. 
To 1 cah virine a $1,75 

3 g^. N.E. rum a ,53 

Cr. 
By 10 bush, wheat a ,92 

3 bush, corn - a ,48 



John Strong Dr. 

To oath to bal. for. acct. 

. 16 ^ 

Aaron Potter Dr. 

ro241bs. H. teaa $1,20 
2| quint, fish • a 4. 10 
501bs. coffee - a, 20 



^IZara Coleman Cr. 

By 233 lbs. pork a ,04A 

20 T 

Titus Cole Dr. 
To cash in full, 
26 

2 Simon Pond Dr. 

To 1 chest Bohea tea, 
80 lbs. - - - o ,44 

"Di7 



Samuel Adams 
To cash in full, 



11 



12 
100 



138 



8 



10 
99 



49 



10 



194 



161 



65 



00 



50 



92 



34 

64 
25 



P. 
2 



05 
48 

98 

20 
25 



2 
2 

3 
2 



Jared HiJl Dr. 

To 21 JlbSi coffee - a ,22 
36 jibs, sugar ' a ,14 
9^ gal, wi ne a $1,62 

Charles Lyman * VT. 
To 6^ quint. fitfh«$4.25 

Dan Burt Cr. 

By cash in filll by J. Starr 

Simon Pond Dr. 

To4quintal8fi8ha$4,25 

7 

Charles Qray Cr. 



201 



H 



By 54 bush, wheat u ,92 
Cash to- balance ,5S 



Augustus Young Dr. 
Toll2ilbg. sugar o,ll 



Calvin Owen Dr. 

To 5Ilb8. H. tea a $1,19 

Noah Drew Cr. 

By Ihhd. W.I. Rum, 
63 gal. - - . o,75 
10- 



^ 



Calvin Owen 
By cash in full. 



Cr. 



Levi Munson Cr. 

By cash on account 

Charles Gray Dr. 

TolOg. W.L rum fl 1.26 



Levi Munson Dr. 

To5ig. W.L rum a 1,25 
16 gal. molasses a ,40 

Felix Storrs Dr. 

To cash in full ... 

Philip Carter Cr. 

By an order on J. Tinker 



Aaron Potter Urt 

By cash on account 

Simon Pond Cr. 
By 214 bush, rye o ,52 
llj^ bush, corn a. 48 
19 



Levi Munson Dr. 

To 12 gal. N.E. rum 0,50 



$ 



24 



27 



25 
63 



17 



12 



6 



-47 



11 



59 
38 
84 

25 
53 



12 



13 



50 



28 



100 



11 



25 



16 



65 
50 

70 



6 



BOOK-SEEPinG. 
DAY-BOOK. 



Br- 


SAX 




I 
J, 


ENQUSH 




1 

Cr. 


?IR 


iroSpnriileixpcr 


.» 


k 


"13 


1 


B^ebj'^h.iyi'fft 


i 


I^.: 


■'•'■ r 


tt 


tK 


Wkda 


(t 




Cr. 



Jan. 1 I To bil. op o)d ai 



313 Jan. 4 

Feb.l3 3 



liYLVtSTEft WARREN 



Dr. 


■ SAMUEL AiiAMS 


Cr. 


"1' 


To Cash" 
*c«.hi 


linccounll3$ 
n full 181 


i 


IB25 
fan. 10 


1 


[28B 

1 


JJ.. - 




LEVI 


M 


UNSON 




c. 



BOOE-KEKPING. 

LEGES. 

CHARLES GRAY 



ToSundiiei I & SsIImk. 7 4 By Sundiiai I 6 

lOijIi. W.I.Rum 125U Aprilnei Cath in full I 13 
l-«loflll I i L 



BIMOM POND 



'a amt. fioiD p. I I 3S!09 
Sundriei 13|3G 

12 gis. N.E. Rum 



BbL traoiferrcd 



Jtn. 1312 To 3 quinttli Fub 



13IslFe~b.~lS3By333 1b. Pork 
Bil. (rantferred 



J!! 

14 75 



JOHN KCLLEV 









TjrUS COLE 




FBb.20l 


ITo Cash 


r.rul) 


ll94i93llFeb. alaBySundiie 


liyiU 



JOHN STRO^^G 



sIto Ca<Ii on acci, delTsilJaii. 3 
Feb. 14;3| Cath in full ^^Ir 



'Tl 



CALVIfi OWElf 



1825 I 1 I J| 1825 I I 

Fsb. 3 S To Suoditei I 4l69 iMai lOklBy Ci> 

Mir. 7 4 5j!b. HthmTm 6|B4 | 



THOMAS tJCQfT 



J4a.3ll|robaI.onDldi 



J J II: 



FeUS'slBfCubiafull 



210 

3 

Dr. 



BOOK-KEEPING. 

IiEGER. 

DAN BURT 



3 

Cr. 



1825 I I 
Keb.l0l3|To.Suiidries 



1825 

Mar. 4)4lBy Cash in full 



Vr. PHILIP CARTEK 


cv. 


1826 
Feb. 10 3 To Sundries 


1165 


1825 4 
Maris 


I By order onr J. Tin- 
ker for 


1165 


Xh\ ~ JOHN DANA 


.1 


1825 
Feb.n a 


t To 4 gals. Wine 


1825 
7 Mar.29 4ByCaihinfulI 


JPr, DAVID TEI^RY 


Cr. 


1825 
Jan. '3 1 


To bal. on old acqt 


12 




1S25 1 
Feb. 1212 Br Cash in full 


12 




Jh„ 


Fh:U\ STORRS 




""i 


7r. 



1825 I I I 

Feb. 12 3 To Cash on acot. 138 
Mar. 14 4 Cash in full 1001 






II 



238 




By bal. on old acct 



. 12381 



00 



Dr. 



DAVID FKENCH 



Cr, 



18^5 I 
Feb. 14 3 

Mar.24 5 



To 2 quintals FiJ^h 
Sundries 



$'50 

5)45 



1395 



1825 
M(ir.30 



?r 



4 



By Cash in full 13195 



Dr. 



AAKOiN fotte;r 



Cr, 



1825 
Feb.ie 



3 To Sundries 



49 05 



1 



1825 
Mar.15 



By Cash on acct. 
Balance ' 



25 
53 



50 
55 



Dr. 



CHARLKS LYMAN 



I 49i05 
"TJr. 



1825 
Mar. 7 



4!To 6J quintals Fish 



11 1825 
27l63![MHr.22 



By Cash in full 



27 



63 



Dr. 



AUGUSTUS VOUNG 



Cr. 



1825 
Mar. 7 
•• 31 



To 112ilb. Sugar 
13 lb. Coffee 



12 
2 



15 



38 
86 

?4 



1825 
Mar. 31 



By Sundries 



15 



24 



Dr. 


JAR ED HILL 


Cr. 


1825 
Mar: 13 To Sundries 


1 1825 . 
24 25 Mar, 26 4 By Cash in full 


12425 

- * • m 

— r-l-r — r— TT- 



Dr. 



NOAfir DREW 



Cr. 



1825 
Mar.26 



To Sundries 
Balance 



I 



21 

25 



47 



45 
80 

25 



i 



1825 
Mar. 8 



I 



By1iilui.WJ.Runi 



47 



2& 



1 



A 

Adams , Samuel 

B 

■ c 

Cart«r,PhMi4) 
Cole, Titus 
Co]einan, Zera 

D<ina, Johnj^ 
Drew, Noah 

m 

English, Samuel 

F 

French, D^VM 



BOOK-KEEPING. 

INDEX TO THE JLEGER. 

P 



Sll 



1 
a 

2 
2 

3 

1 
3 



Gray, Charles 
Hill, JarecT , 

K 

Kelley, John 
Lyman, Charles 
Munson, Levr 



2 
3 



Owen, Calm 



ivTn 



3. 

1.2 

2 



P 

Pindar, Petec 

Pond, Simon 
Patter, Aaron 

Scott, 7\iit>ma4 
2 Storrs, Felix 
Strong, John 

T 

?:eury. David 




Warren, Sylvester 

Y 

Young, Augusluui 



1 

2 
3 

2 
3 

i 

1 

3 



Jlook-Keeping by Smgle Entry, shows clearly the state of accounts with 
indiyi duals dealing on csedit, but does not exhibit the true state of his af- 
fnrs to the book keeper himself. If therefore he wishes to know his pro- 
fits or losses by his business, he must take an inventory of his siocJt on 
hand, balances on book and ready njoney, and this inventory compared 
with that uken at the commencement ef business, will show the eain or 
Kiss by trade. ^ 

Inventory taken from the foregoing example ; April 3, 1825. 



Money on hand $468,54 

U^ lb. Coffee, « 18 ' 27,01 

13331 ib. Sugar, a 09A 126.66 

12^J lb. H. Tea, o$l, 122.25 

233 ib. 3obea Tea, a ,40 93,20 
23 J gal. W. I. Rjun^ o^75 17,62 

58 gals. N.E. Ram, a At 24,3.6 

8 7 gals. Mol asses, a .28 24,36 

69 gals. Wine,a$f,3l 90.39 

Carried up 994,39 j Net gain io 3 



Produce on band 
Due me as jjer Leger 

I owe at per Leger 

r 

Net Estate, April 3, 182i 
Net Estatef, Jan. 3, 1825 



months 



Brought up 994.39 



50.75 
124.27 

1169.41 
25.80 

1143.61 
1060.60, 

83.11 



2. mhhS PP IPAIlCEtS 

No. ir. 



N«. L 

^ofirppifi,,Jfifi. 25^ 10^. 
Mr. Oliver Durancb, 
Sought of Mr. George Jilerchaht, 
8 yds. of Camblet at 5| 6.67 

3yds. pf Booking, \t 3 16 1 .75 
3yds. of BomWzett, 1 1 il3 ^.12 
^,yd. of Plash, at 10i6 ' ^ 0.55 



re: 



CbfiTgedijo Y^cooAt 



SiO;0» 



Pern, Dui 2», 1824. 
Mr. Mason Prior., 
Bought of John Li^rck^rit 
One pair of Oxen - $Q7.Q0 
FourGM«s> • • 49.50 ' 

Rj5cpWcd,pi^yme;»t, {116.^ 
JOBN Lv&ciib;^, 



^li OF NOTBS AND BONDS. ^ ^ 

3, OF NOTES. 

JW). /. 

Overdedrif Sept. 17, 1828. — For value received, 1 promise to 
pay to Oliver Bounliful, or order, sixty-three dollars, fifty-foajr 
ceots, oD demand, with iaterest after three months. 

Attest, Timothy Testimony. William Trustt. 

Ab. //. 

BiUfort, Sept. 17, 1828.— For value received, I prombe to 
pay to O. R. or bearer, — — dollars — cents, three 
months after date. Petsr Pencil. 

JVb. ///. By tioo persons. 

BUlforty Sept. 17, 1828 — For value received, we jointly and 

severally promise to pay to C. D. or order, dollars — 

cents, on demand, with interest. Alden Faithful. 

Attest, Constance Adley. James Fairfack. 



4. OF BONDS. 

' A bond with a Condition from one to another* 

KNOW all men by these presents, that I, C. D. of &c. i» 
the county of &c. am held and firmly bound to £. F. of &c. in 
two hundred dollars, to be paid to the said £.'F. or his certain 
attorney, his executors, administrators, or assigns, to which 
payment, well and truly to be made, I bind myself, my heirs, 
my executors and administrators, firmly by these presents. 

Sealed with my seal. Dated the eleventh day of ia 

the year of our Lord one thousand eight hundred and twenty* 
two. 

The condition or this obligation is such, that if the above 
bound C. D. his heirs, executors or administrators, do and shaU 
well and truly pay, or cause to be paid unto the above named 
£. F. his executors, administrators or assigns, the full sura of 
two hundred dollars, with legal interest for the same, on or be- 
fore the eleventh day of-— —next ensuing the date hereof r 
then this obligation to be void, or otherwise to reipaili in fiiU 
force and virtue^ 
Signedy SfC 

A Condition of a Counter Bond^ or Bon^ of Indemnity, iohert 

one man becomes bound for another* 

THE condition of this obligation is such, that whereas the 

above named A. B. at the special instance and request, and for 

yie only proper debt of the abwre bound C. P. together it^itk 
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Ibe said C. D. is, and by one bond or oblig^ation bearing equal 
date with tbe obligation abore written, held and firmly bound 
unto E. F. of &c. in the penal sum of ' dollars, condi- 

tioned for the payment of the sum of &c. with legal interest 
for the same, on or before the ■ ■ day of next 

ensuing the* date of the said in part recited obligation, as in 
&ndby the said io part recited, bond, with the condition there- 
under written, may more fully, oppear :. If, therefore, the said 
C. D. his heirs, executors or administrators, do and shall well and 
truly pay or cause to, l>e paid imto the said E. F. his ex- 
ecutors, administrators, or assigms, tbe said sum of £ic. with 
legal interest of the same, on the said ■ > ■■ ' day of &c. next 
ensuing the elate of the said in part recited obligation, accord- 
ing to the tjrue intent and meaning, and in full discharge and 
satisfaction of tbe said.in part recited boqd or obligation : then 
&c. otherwise &c. 



6. OF RECEIPTS. 

Sitgrievtiy Sept ] 9, 1824. K^qffif^ 0f Mr. . Duranu Adleyf 
ten doj)a4*s in f«li of i^U ;iCiCounU. Ori^akp . Con«takgk. 

Jfo. IL 

Sitgri^fBf, .S^»'19f 1624. Received of Mr. Orvand C^n- 
$t(ffu:fif Av-^ dpll»rsin fall of all accounts. Dukarck Aolgt. 

JVo. IIL Receipt for an endorsement en a note. 

SUgriepes;, SepL 19, l&2i, Recefired of Mr. Simpson Eastly, 
(by the hand of ^itus Trusty) sixteen dollars twenty-five cents, 
which is eqdors^d on his note pf Jtine 3, 18^0. 

J^o. IV. .A Me^^t/pr money received on<ucount, 

Sitgrievei, Sept. 19, 1824. Received «f Mr, Grand Landike, 
fifty dollars on account. Eldro Slackley. 

Ab. v. Receipt for interest due on a bond. 

Received this ' day of '■ — of Mr. A. B. the sum of 

five pounds in full of one year's interest of iOO pouiids ^ue to 
roe on the — day pf . last, on bond from the said 

A. B. I say received. By me, C. D. 
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Ao.,/. 

Mr, Sie^phen Bvrgess,-r,SiR, 

For vs(lue received, pay to A. B. ten dollars, and pla^e the 
same to my aocnunt. Samuel Skinner. 

Archdaky Sept, 9, 1825. 
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Sir, Boston, Sept. 9, 1824. 

For value received, pay G. R. eig-hty-siz cent8> and this with 
your receipt shall be yoar discharge from me. 

To Mr* James JtohoUom. Nicholas Reubens. 



7. OP DEEDS. 

JsTo.I, A Warrantee Deed, 

Know all men bt these pa£8£NT8,^That I, Peter Careful, 
of Bridge water, in the Coanty of W^indsor and State of Vermont, 
gentleman, for and in consideration of one hundred and fifty 
dollars, and forty-iiire cents, paid to me by Samuel Pendleton, of 
Woodstock, in the County of Windsor, and State of Vermont, 
yeoman, the receipt whereof 1 do hereby acknowledge, do 
hereby give, grant, sell and convey to the said Samuel Pendle- 
ton, his heirs and assigns, a certain tract and parcel of land» 
bounded as follows, viz. 

[ffere insert the bounds^ together with all the privileges and 
appurtenances thereunto belonging.} 

To ha^e and to hold the same unto the said Samuel Pendle- 
ton, his heirs and assigns, to his and their use and behoof for* 
ever. And J do covenant with the said Samuel l^endletom, 
his heirs and assigns, that I am lawfully seized in fee of the 
premises, that they are free of all incumbrances, and that X 
will warrant and defend the same to the said Samuel Pendle- 
ton, his heirs and assigns forever, against the lawful claims and 
demands of all persons. 

In witness whereof, I hereunto set my hand and seal, this 
— day of ■ in the year of our Lord one thousand 

eight hundred and twenty. Petek Carsfvl. ( ) 

Signed, sealed, and delivered ) 
%n presence of \ 

L.R. F. G. 



JVb. //. Ciuliclaxm Deed, 

Know all men by these presents, That I, A. B. of, &c. in 

consideration of the sum of '• — dollars, to me paid by C. D. 

of, fic. the receipt whereof I do hereby acknowledge, have 
remised, released, and forever quitclaimed, and do by these 
presents remit, release, and forever quitclaim unto the said 
C D. his heirs and assigns forever, [Here insert the premises.'} 
To have and to bold tlie same, together with all the privileges 
and appurtenances thereunto belonging, to him the said C. D. 
liis heirs aod assigns forever. 

In witness, &c. 



•Tf- 
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J^o\ III. Mortgage Deed. 

Kkow all men by tbese presents, That 1 Simpson Easier, 
of in the county of in the State e^-^ Black- 
smith, in consideration of dollars — — - c'ents, paid hj 

Elyin Fairfa6e, of — — in tbe county of :- in the State 

of Shoemaker, the receipt whereof I do hereby acknow* 

ledge, do hereby give,, grant, sell and convey unto tHJn^ said 
Elvin Fairface, his heirs and assigns, a certain tract and^^Q^t 
of land, bounded as follows, viz. {Here insert the bounds, together 
viith all the privileges and appurtenances thereunto belonging.! 
To have and to hold the afore granted premises to the said 
Elvin Fairface, bis heirs and assigns, to his and their use and 
behoof forever. And I do covenant with the said Elvin Fair- 
face, his heirs and assigns, that I am lawfully seized in fee of 
the afore granted premised : That they are free of all incum- 
brances : That I have good- right to sell and convey the same 
to the said Elvin Fairface : And that! will warrant and defend 
the same premises to the said Eivin, his heirs and assigns for 
ever, against the lawful claims and demands of all persons. 
I^rovided nevertheless. That if 1 the said Simpson Easley, my 
heirs, executors, or administrators, shall well and truly pay to 
the said Elvin Fairface, his heirs, executors, administrators or 
assigns, the full and just sum of .— -— dollars ' . ■ ' cents, on or 
before the -r — day of — which will be in the year of our 

Liord eighteen hundred and ^, with lawful interest for the 

same until paid, then this deed, as also a certain bond [or note 
as the case may be"] bearing even date with thOTe presents, 
given by me to the said Fairface, conditioned to pay the same 
sum and interest at the time aforesaid, shall foe void,* otherwise 
to remain in full force and virtue. In witness whereof, I the 
said Simpson and Abigail my wife, in token that she relin- 
onishes all her right to dower or alfmony in and to the above 
described premises, hereunto set our hands and seals, this ■ 

day of in the year of our Lord one thousand eight hundred 

and twenty-five. 

Simpson Easley, O 
Signed, sealedy and delivered > Abigail Easlet. Q 

in presence of J 

t. N. V. X. 



8. OF AN INDENTURE. 

A common Indenpure to bind on ApprenUce. 

TBIS Indenture mtnessethy That A. B. of, &c. hath put and . 
placed^ and fof these preteots dpth pnt and bind out bis son 
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C. D. and'he tbe said .C. D. doth hereby put, place and bind 
out hiiq^l^ as -an apprentice to R. P. tcy leanfthe art, traide, 
or mastery of The said C. D. after the manner of an 

apprentice, to dwell with and senre the said R. P. from the 
day of the date hereof, -until the -^— day of ^^^^ — - which will 
be in the year of our Lord one tholisand eight hundred and 
— -— at which time the said apprentice, if he should be' liTtng'; 
will be twentyeone ye»rs>of age« During- Mich t^nn or time 
the said apprentice faia said master well and faithinliy' sh^dl' 
Berre; his se<^neta keep,. and his lawAil codiidifids er^tf whei^ 
and at all times readily obey. He shall do no damage to hia 
said master^ nor. wilfully suffer any to be done by others ; and 
if any to his knowledge be intended; he shall giVe his'ttia^itc^^ 
seasonable notice thereof He ^ali not Waste the goods of 
his said master, nor lend them unlawfully to any ^ at cards, 
dice^ or any unlawful game heiBhalt not plajr ; fornicatidn h<e 
shall not commit) nor matrimony contract during the said terni; 
tarems, ale- houses^ or places of gsttiung he shall not haixnt or 
frequent : From the senrice of his said master he shall not 
absent himself; but in all things, and at ail tlme^ he' shall 
carry and beha?e himself as a good and faithful' apprentice 
ough t, during the whole time or term aforesaid. ' 

And the said B» P. on his part, doth hereby prBmise| <^dr<^* 
nant and agree to teach end Instruct the said appi^entfce, or 
cause him* to be taught' and instructed in the' art, tradci, ofe- 
calling. of a «-*^— by the best way or dt^^stn's he Can, ilnd ^so 
teach and insHeCt the said apprentidej or caus^ him tol)i^ 
taught and instructed' to' read; write, find cipher as far ais the' 
Rule of Three, if the ' said apprentice^ be capable to leant, and' 
shall well and faithfully £ndf andptovide'for tlMd said ap^r^h- 
tice, good and sufficient me«t,d3rink, dothi^g, lodging' ^nd other' 
necessaries fit' and convenient fdr such an a^prenticie, dnrilig^ 
the term aibresatd, and' a.t the e:s[pirati6n thereof,' shall' jg^lte 
unto the said apprentice, iwo^euits of wearing apparel,"' cine 
suitable for the Lord-s day, and the other for working ^fhi 

In testimony whereof^ the said parties have hereunto inter- 
changeably «et their hands and sesds; Ibis ^aid' ;■ ' '• ■ :■ day ot 
■ in the year of our Lord 4ne thousand eig:ht hntidred 

and — 

Signed, sealed^ and ddwered >• /SeaL) 

« ^pretence of i (SeaLi 

(Seal.) 



I 
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